Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



n^ 



GLANCES 



GEOLOGICAL SURVEY. 



BY CHARLES WHITTLESEY. 



[To the EHilM of the nhio StHte JournokJ 

There were circumatancea connected 
with ike organisation of (hie Hurvey that 
led neceBBBril;, to a nant of efficiency. 
The chief geologist was allowed to charge 
all his time to the State, and to spend a 
large part of it in New York city, mating 
the basineBs of the State aaeconduy mat- 
ter, and the anoiint of field-labor, de- 
pendent upon his own convenience. 

On the part of the Legislature and of 

the Slate authorities, it does not appear 

I that any one has examined into the mode 

in which this work has been accomplished. 

I am free to confess that, considering 
the absence of home control and of re- 
sponBiblity, the results have esceedod my 
Inticipations. In these resnits, so far as 
they add valuable information of the 
roinerat region, I think we should give 
! tlie aBsistaots most of the credit, who are 
required, al a smaller salary, to devote ail 
theirtime to the service. 

The Legislature of 1S72 undertook to 
remedy some of the defects arising from 
abienteeiam, by eBtablishing a Geolagifoi 
Board, to exercise a aupervision over the 
^et^ffieal corpi, which had thus far been 
wholly irresponaible. One of its ex- 
Boenoes was topped ofT, but up (o this 
time no power in the State hm been able 



to keep the chief geologist at home, to 
control his selection of agents, or to bring 
the headquarterB or the specimens to 
Columbus. 

What I now propone to ventilate is the 
consequencea to the mineral region of the 
Northeatiera distrirl in a, practical point of 
view ; a part of the State over which the 
chief geologist has assumed to have, and 
has been allowed, full control. Four years 
of the survey have passed, and we have 
had three reports. Of thirteen counties in 
that district, including onehalf the min- 
erals of the State, not one has been re- 
ported upon in detail. The counties of 
SummitandTrumbull, whichonlycomer 
in the coal field, are the only ones fully 
reported upon, and in thenereporta there is 
little which was not known and published 
before the survey won ordered. If the 
field work of the coal region has been 
done, why is. it withheld from the public? 
Coal and iron ore are the principal miner- 
als of the State.and if the survey has been 
thoroughly made, developing anything 
new with regard to them, are not the peo- 
ple of that district entitled to it at the 
earliest moment? 

Those counties outside of the nuneral 
region, in the Northeastern district, pur- 
port to be completed, and are reported 
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i|pt>if.* ''^^Si&^e •pretonged >ltB<luidrtionR 
upon general geology, especially of the 
strata outside of Ohio — such as might 
have been written at any time without 
field labor. Why are the material inter- 
ests of Ohio, which were the prime ob- 
jects of the survey, postponed or neg- 
lected? 

I ask the attention of the authorities to 
this feature of the reports, so far as Pro- 
fessor Newberry hsis had control of them. 
But I go farther, and call their attention 
to a much more important feature of his 
work, and to state that as a surveyor in 
reference to mines and minerals he is neither 
reliable personally to do the work, or to 
supervise and control it. 

This is a broad charge, and with the 
limited space I can command, it is diffi- 
cult to present my view of it in a satis- 
factory manner, but I shall make the at- 
tempt. 

If I am right he has misconceived the 
geological structure of the northeastern 
counties, by relying upon methods of ex- 
ploration that are not exact ; that is, by 
ignoring physical geology. In the limited 
and vague reports he has condescended to 
make, neither the number, the order, the 
dip or the extent of the coal beds, are cor- 
rectly set forth. Errors in the description 
of a fossil or of strata, which do not pro- 
duce minerals, are not fundamental. They 
are merely mistakes in science. Those 
which mislead the public as to the num- 
ber and the value of mineral beds, are 
vital. 

He has adopted a theory of undulations 
in the strata, that after more than thirty 
years, applying the spirit-level to obtain 
the elevation of hundreds of mines and 
mineral beds, I am unable to discover. 
The close detailed observations of 
the southeastern district have not 
disclosed them. When the work of 
the two districts comes to close up 
on the line of the Ohio Central 
railroad, which will be received as most 
correct ? Will the Geological Board not 
require the different branches of (h^ sur- 



vey to harmonize, and at least present a 
common result? Will they allow the 
chief geologist, whose talents lie in quite 
another field, with a troop of the eleves of 
Columbia College at his heels, to sweep 
leisurely over the country, and override 
the opinions and the observations of res- 
ident assistants ? 

I admit our coal field to be irregular 
and difficult of exploration, which estab- 
lishes the necessity of something more 
than mere impressions and opinions, and 
of something more exact than a traveling 
barometer, subject to a plus or minus error 
of ten feet. There are mineral beds, 
which are a less distance apart than the 
constant errors of the barometer. 

The determination by fossil remains, 
and by the associated rocks, is still more 
uncertain. Nothing short of actual lev- 
els, geometrical and mathematical work, 
such as Prof. Mather required in the old 
survey, will give results which will stand 
the test of time. It is precisely such dull 
and trifling details which Prof. Newberry 
ignores. But the facts of nature and phys- 
ical geology are obdurate. The most 
lofty and self-confident genius cannot alter 
them. 

General conclusions and reports make 
short and easy work. They save field la- 
bor, make a brilliant show on paper and 
render criticism of details difficult; but 
they do not fulfill the duties of an ex- 
plorer, or build up a lasting reputation. 

To prove that I am not like him, deal- 
ing in glittering generalities, I shall give 
the result of a part of the triangulations 
I have made in the lower coal series of the 
Northeastern district, which I hope those 
interested will not consider too dull read- 
ing to be passed over. 

If there are four general undtdations of 
the coal-bearing strata, like long waves, 
one in the valley of the Kilbuck, another in 
the valley of the Tuscarawas, a third be- 
tween Big Sandy and Yellow creek, and a 
fourth on Yellow creek, there must^belin 
these strata four instances of a reverse dip. 
Not one of these have I discovered, ex- 
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cept those local undulations that are seen 
in all mines. The lower seam of coal, or 
"No. 1," lies on a very uneven floor, 
in a series of local troughs, or basins, 
but these basins descend in regular order 
toward the central portions of the main 
coal field. It is not uncommon to find 
twenty, and sometimes fifty feet change of 
level in the same mine, on the strength of 
which the chief geologist once reported a 
coal seam that did not exist, and brought 
down another, two strata below its place. 
The general decline of the beds toward 
their common center is very irregular, as 
to the rate per mile, and is often very 
small . They are sometimes flat and local- 
ly reversed, but these are rare exceptions, 
not aflecting the general rule. 

There is an instance of the fatal result 
of hasty generalizations, in the survey of 
Southwestern Kentucky, where the true 
number of the coal beds is nearly doubled. 
In Ohio the beds are 710^ continuous over 
large fields, in any direction, either along 
the line of strata, or down the line of dip. 
The accompanying beds of iron ore and 
limestone have the same characteristics. 
If this is true the few sections which have 
been published, to illustrate the North- 
eastern district, seriously misrepresent the 
system. In factj they cannot be made 
consistent with themselves. If correct 
profiles or physical sections shall be given 
hereafter, they will show a wide difference 
in the number of coal beds at difierent 
places; a mathematical proof, beyond 
cavil or argument, that the beds are 
not continuous. This disappearance 
and reappearance is exactly what 
our geologists were employed to de- 
termine. It is their duty to descend to 
details, and to show how far these beds 
may be relied upon for workable value, 
especially beneath the surface. Superfi- 
cial opinions are worse than nothing; for 
they mislead those who are most deeply 
interested. In the triangles I have made 
by the aid of the level, the chain and com- 
pass, and by county maps, the sides or 
the length of the lines between mines and 



outcrops, is seldom less than two miles, 
generally more than ten, and often more 
than twenty miles. Long lines eliminate 
the effect of local distortion. 

On the National road coal seam "No. 
1'^ appears in the tops of the hills at and 
around Srownsville, seven to ten miles 
west of Zanesville, 400 feet above Lake 
Erie, dips to the east and is seen no more. 
In the valley of the Licking it lies about 
475 feet above Lake Erie. At Zanesville, 
thirteen miles southeast, it has plunged so 
far beneath the river, that a limestone 
bed 80 feet above it, comes down to water 
level only 111 feet above the lake. 

At the head of Simmons creek, six 
miles west of Coshocton, coal seam "No. 
6'' of the reports, is about 503 feet A. L. E., 
and at Coshocton, according to the report, 
only 248, a descent easterly of at least 250 
feet. 

It does not follow that seam "No. 1" on 
the Walhonding, is the same bed as No, 
1, on the National road, but the bottom 
seam now open is 348 feet A. L. E., and 
therefore all the seams up to No. 6 of the 
reports, have sunk their united thickness 
and 100 feet more in the direction of 
Coshocton, down the channel of the Wal- 
honding to Boscoe. 

Following the repert, "Sanders's mine," 
near Millersburg, is No. 6, and is 534 feet 
above Lake Erie, so that at Coshocton, 
about 20 miles nearly south, it has sunk 
at least 280 feet. I make the mean eleva- 
tion of the mines at Uhrichsville 340 in- 
stead of 275 feet as given in the report, 
and those at Trenton, three miles west, 
about the same, the different openings 
having a difference of 10 to 20 feet. 

The old entries around the mouth of 
Old Town creek and New Castle, which 
are no doubt in the same bed as those of 
Trenton, Uhrichsville and New Philadel- 
phia, and are from 350 to 360 feet A Lake 
Erie, and those near New Philadelphia 
400 to 410 feet. These are nearly level, 
but incline to the southeast 60 feet in 8 
miles. From Sanders's (if both belong 
to No. 6) to New Philadelphia is 29} 
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miles, S. 74° east, and the descent is about 
130 feet. It is precisely here, on the theo- 
ry of the report, there should be a reverse 
dip to the west or northwest, which is to 
take place beneath the hiichlands, between 
Kilbuck and Tuscarawas. 

Proceeding up the valley of the Still- 
water south of Uhrichsville, No. 6 disap- 
pears below the channel, and also No. 7, 
which is about 100 feet above it. Near 
the sources of the Stillwater the great 
Pittsburg seam crops out, from under the 
highlands of Belmont and Harrison 
counties. 

To conform to the theory of the report, 
both these seams should rise to the east 
and southeast, and then plunge in the 
same direction, beneath the Pittsburg and 
Wheeling seam, which everywhere in 
those counties dips southeasterly. On the 
west side of the Tuscarawas it must also 
dip to the northwest. For neither of 
these conclusions do we have anything 
but opinion. 

Passing northerly and easterly into 
the valley of Big Sandy, in the report of 
1870, we have three printed sections 
around Zoar and the Newberry mine, 
where it may be supposed the chief geolo- 
list, should have some personal knowledge. 

At Cameron's old bank, three** miles 
north of Millersburg, the bottom seam is 
three hundred and sixty feet, and at the 
mouth of Newman's creek, two miles 
north of Massillon, three hundred and 
forty-six, so near on a level, as to demon- 
strate that the line of bearing is nearly 
on a line between the two, or north fifty- 
four deg. east; and if there is any 
such thing as dip in this bed, it 
is in a direction about south- 
east. In that direction it disap- 
pears beneath water level, and at 
Zoar station a lime rock, which at Mas- 
silon is 160 feet at least above coal No. 
1, has sunk below canal level, which is 
313 above Lake Erie. Either coal No. 1 has 
sunk 150 to 200 feet in a southeastern di- 
rection, in a distance of fourteen miles, or 
it has been entirely lost. If there is an 



undulation between the Kilbuck and the 
Tuscarawas, its axis is nearly north and 
south, and it is therefore oblique 
to the well determined bearing of tKe 
strata, which is an absurdity in geology. 
At Zoar station, by Prof. Newberry's sec- 
tion, No. 6 is 462 feet A. L. E. which 
difi'ers from my levels of 1838, 25 feet, or 
487 A. L. E What I consider to be 
the same bed at Perches's mill, on the 
Conoten, south of New Oomberland, 
about seven miles, south 65^ east from. 
Zoar, is 400 to 405 feet; A. L. E., 60 
to 80 feet lower than at Zoar. 

According to his figures, this seam is, at 
the tunnel, 495 feet, which, if he is right 
as to Zoar, is a rise of 33 feet, not in the 
direction of the supposed upward undu- 
lation, but in a direction parallel with it. 
By my figures, the coal is nearlyj^level in 
this direction, as it should be along the 
line of bearing. If the canal can be re- 
lied upon as a base, this seam sinks 
regularly but gently to the east, and 
passes below drainage near Pekin 460 
feet A. L. E., I cannot yet admit that the 
Rochester seam is the same as No. 6, at 
Zoar and the tunnel. I find two more 
beds between Massillon and Rochester, on 
the line of the Big Sandy, than I do on 
the line of the Pittsburg railroad, from 
Bavenna to Rochester. In the valley of 
the Tuscarawas, from Massillon to Boli- 
var, and along the old canal from Bolivar 
to Bayard I have constructed six geomet- 
rical triangles, in the planes of the strata, 
all of which show a regular southeasterly 
dip, in all the beds of coal and limestone 
that are visible. It is in, or under, the 
highlands of Carroll county, in this di- 
rection, that I the report j* says the strata 
rise to the southeast. It also encourages 
the belief that seam No, 1, or the ^^block 
coal," exists here at a depth not too great 
for mining pusposes; whereas, the facts 
are, that it has been often sought for in 
boring, and there is no reliable proof that 
it has been found. The report of salt 
boilers about finding coal in old borings 
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would, if they are reliable, give several 
beds hehw No, 1. 

If the new Chambersburg and Roches- 
ter seam is the same as Zoar No. 6, it has 
been very much warped, and the sections 
are hopelessly confused among them- 
selves for five miles east of Rochester 
to Lynchbui*g it is almost level, 549 to 
529 A. L. E., nearly in the line of 
bearing, its inclination or dip being nearly 
south.- 

If this is No. 6 of the reports, the bed 
of limestone, which is here a short dist- 
ance henecUh it, and spreads over at least 
a township, around the Sandy canal sum- 
mit, is wanting in the sections at the tun- 
nel and at Mineral point. 

This limestone bed is easily traceable, 
but after passing Hanover station along 
the railway, a little over a mile and a 
half, the coal gives out. It is here again 
beneath the Sandy summit, and the Yel- 
low Creek summit, that the imagination 
of the chief geologist places another an- 
ticliniaal axis. To make the local geolo- 
gy easy, he causes the six subordinate 
beds of coal to rise underneath these sum- 
mits, along a line of bearing that must be 
nearly east and west, and then to descend 
to Salineville, which is 200 feet lower 
than Hanover station. 

If this is true, there should be no diffi- 
culty in finding these beds, in the ravines 
at the heads of the Sandy, the Little 
Beaver, and of Yellow creek, which the 
railroad crosses. I have often, and with 
tedious care, sought for them there, and 
have failed. The report does not say 
they have been found, but predicts that 
they will be. 

Passing over the valley of the Sandy 
eastward to the valleys of the Little 
Beaver and of the Mahoning, the jumble 
of strata in the report is still more 
marked. 

Coal No. 3, or the "limestone bed" of 
Holmes, Coshocton, Tuscarawas, Stark, 
Columbiana, Summit and Mahoning 
counties, is confidently asserted to be one 
and the same seam, over all this area. By 



my sections in those counties it is some- 
times No. 3, at others No. 4, and in some 
cases No. 5, which, if I am not in error 
with my profiles, demonstrates the folly 
of forcing these local and irregular 
beds . into one continuous plane. In 
places there are, beneath this 
seam, two, in others three, in others 
no beds of limestone, which does 
not raise any doubts of their identity in 
the mind of the chief geologist. In 
Freedom, Portage county, limestone No. 
1 lies on coal No. 1. Coal No. 2 of the 
reports is wanting, or so thin and slaty as 
not to be known. 

In Austintown, twenty-five miles south- 
east, coal No. 2 is 150 to 160 feet above 
No. 1, and has a limestone over it which, 
according to the report, should be lime- 
stone No. 2. Twenty feet above this lime- 
stone is another, resting on a thin coal, 
which should thus be No. 3 and the coal 
No. 4. On Yellow creek, in Poland, 
above both these limestone beds, is a thin 
seam of coal, and locally a third,generally 
a fourth, limerock. Now, in four of the 
seven sections given in the report of 1870, 
there is but one bed of limerock in all this 
vertical space from coal No. 1, to coal No. 
5. The limestone strata are no more 
irregular than the coal, yet under the sys- 
tem and designations adopted in the re- 
port, the coal beds are marshaled in regu- 
lar order with the same notation over a 
space one hundred miles in length. 

The "Whan seam" of New Lisbon, or 
No. 5, is complacently affirmed to be the 
same as the "Rogers vein" of bellow 
creek, and of another No. 5 in the valley 
of the Kilbuck. No such continuity ex- 
ists in this vein extended west- 
ward. A much safer mode of desig- 
nating these beds would be by name or 
letter ; or, if they must be designated by 
numbers, to refer them to a fixed and 
well established stratum, like the great 
Pittsburg seam. 

Of all bases, that of the floor of tlie 
Ohio coal series is the most changeable 
and uncertain. To reckon from it would 
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of necessity prodaoe confusion, because, 
although there must always be everywhere 
a bed which must be called " No, 1" it is 
not everywhere the same bed. By a tri- 
angle in the Whan seam, in the valley of 
Beaver, I found it to have a slight local 
inclination to the northeast^ but farther 
north, on the line of the Ashtabula 
railroad, it dips regularly to the south 
and east, in conformity with the other 
beds. In the valley of Yellow creek, 
where I have numerous triangulations, 
there are also local irregularities; and 
there are beds, especially the Big or 
'* Nisely seam," which are not confoTma- 
hU to others of the same locality. These 
levels disclosed the fact that the "Strip 
vein*' at Hammondsville has local undu- 
lations, which the " Big vein'' does not 
have, but they did not disclose a general 
system of waves in the strata, extending 
over large areas, bringing up lower strata 
from distant places in regular order. 
Strata can thus be made the sport of the 
imagination from the distant standpoint 
of New York, much more easily than 
from thorough observations in the field. 

If there is a series of regular folds in 
these beds, such as are described in there- 
port, how is it that the reverse dip, which 
must necessarily exist, has escaped detec- 
tion by the level ? Why is it that these 
wonderful undulations are seated always 
beneath the highlands, out of the reach of 
observation ? If they exist they cannot 
be parallel with each other, or with the 
great Alleghany uplifts. 

They must be in form like radii or* 
fan-like, and must possess this other re- 
markable quality, that they cross the line 



of bearing, or are oblique to it. They 
must also controvert the structure of the 
same coal field in the Southeastern dis- 
trict, of which we have far more numer- 
ous and exact profiles, and' fewer wonder- 
ful discoveries. 

Coal seam No, 1, or the "block cofil,'' 
in the valley of the Mahoning, is easily 
traceable, by open mines, from Mt. Nebo, 
around through Mineral ridge, up the 
valley of the Meander. I have in this 
space four good triangles, whose lines are 
five to thirteen miles in length, all of 
them showing a regular inclination south- 
easterly. Researches which have been 
made in the valley of the Mahoning, the 
Shenango, and the Beaver, toward New 
Castle, in Pennsylvania, much more 
thorough than those of this survey, show 
that in this direction, this seam thins out 
and is lost. 

If this is so, those who bore for it in 
the valley of the Little Beaver will be 
disappointed. They will, of course, find 
seams of coal, but not the "block coal," 
or the "No. 1" of the Mahoning valley. 

If I am right in my conclusions, 
there is in those of the report a fun- 
damental error, which afiiects its prac- 
tical value and reliability. The fact 
that his work was being scrutin- 
ized, has already induced the chief 
geologist very prudently to ignore some 
of the mistakes of his first report. If my 
criticisms shall have the efiect to make 
him less reckless of opinions, and more 
careful in his conclusions between thin 
time and the final report, they will have 
been of some value to the public. 
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(iuMtionNo. 1.— As to the advantages 
of the present geological sarrey prorid- 
ed It iB done in accordance with the act 
of April 8d, 1809. 

^nM00r.— In my estimation a geologi- 
cal snnrey is necessary to the develop- 
ment and prosperity of every State. 
Sncea^ifi^4r'lbc]^<il ikTit^nilali inA 
largest sense, not mines and minerals 
only bnt all that is connected with 
metallnrgy, agricnltnral, natural histo- 
ry fossil remains, and archeology or t|e 
antiquities of the country; and the pub- 
lication of descriptions, figures, maps, 
profiles and models to illustrate them 

In the first sectttVof'tfah Vet I& 186^, 
the character of this survey is defined 
t>y the words : **A thorough geological, 
agricultural, and mineralogical survey 
of each and every county in the State." 
The amount of money appropriated to 
this object is, or may be $13,900 per an- 
num, for three years, within which time 
the survey must be completed. 

These clauses show that it ,|ras 
intention of the Legislature to' prov: 
only for a pracUeal survey, in reference 
to general geology; in a limited sense, 
to agriculture and to mines; 

It is made imperative to appoint a 
chief geologist and a chemist, to whom 
may be added two permanent assistants, 
and as many local and temporary ones 
as the funds will allow. 

The advantages of such surveyfLMe||ii 
some cases, positive, and in others neg- 
ative. If the SMe'lMis 4ktkeraf richer, | 
their position, value and extent is to br 
determined. If she has not, or has them I 



only In portions of her territory, the 
barren districts are to be determtAed, 
after which there is no excuse fbr ker 
citixens to waste Ume and money in 
fimitless researches. 

The advantages may also be ag^i^Ui 
divUfd into those which are praaUcal 
ai&(Mrect atdltiose niildh ir«4«i*al 
and scientific. In a fbirand complete 
survey, it is one of the objects to add to 
the intelligence of a people by furnishing 
than a knowledge of all the animals 
and plants that exist, or have existed, 
within the State. 

This embraces full descriptions in 

|Bptanyj BmtomploF^, ^hthyology and 

Zoology; whetner recent or fossil, and, 

if fully carried out, adds very largely 

to the expense. 

Under the present act, no such survey 
could have been intended, for the appro- 
priation is inadequate. 

In this State coal is the leading min- 
eral, being of n^ore value than all the 
others. 

of 1838-9 shows that it 
nd mined in thirty-two 
connties.- 

The result of these disclosures was to 
direct attention to those counties, by 
iron and other manufacturers, and to 
points and cities where coal could be 
easily transported. 

Before then all the pig iron of the 
State was made with ehareoal. 

V ;])Ki^|8^/;)he entire product was 28,000 
tonf . In i850 1| hac^ increased to 52,000, 
and in Idda to irr;o6a %)ns, doubling 
al>but once in ten years. More than 
'hUxi of this iron is now made with 
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;^ Itf 18M' km Will 'Amomit niltkedin 4h6 
the Secretary of State in 1868iNt 'lMtf» 

d^itaei' l« mored'^MMtl^fhe ntiorbeil/'irslial^ 
andexudt irf'o«i¥'coal *«^aiiii; antl ^ 
•«olvcft&«'f alttum mttfefilrM et^slitt 
titotoal iMgtcMr^ dltfrliRi<flh»; irtttcH Ini 
ttdn «t«i «fiMf iy' atd' iratc^ltiira. ' ^It 
should be<.td6tinMlted 'fot' Meh ii<iilAt« 
flitle, MV^' retHNMedfted iipdh 4hte liiip, 
ivlMtbafiltM ow^ef fltfay teAs^nabiy €ik- 
pi»l td iiid^ eoal ikp6t^ hl# tetid. It if 
Ml Ihrirtislaesi of ^' gfeol(>^lbl to H>oiit^ 
asd* dfvii ^tiea, but tDPflit'tht^ieiitibl 
poiAMMiiM^yilaalAtfdefMMiA. ^ 

PriTate explorers and mlntng en^^' 
ii«i#rf tttoBt''««tli» this detaRsbf'openfbg 
wAWB} IkMSd^tt ths l^ttMc Mrye^l aifd- 
reports. . « .^ ai^ 

^flMFft^tt o^s^f ilxtf 6tat^ hare becoibe 
ItfSfe^lnipMrtaikt, sliftsift^tliose rTch magfi^t-' 
io'a«r*specfiiIar otfes of IMiSi^'YUt, Oktfa- 
da, Lake Snperloi?'%hd MfSScAftf ht'^' 
Waoite aooaHlMeL ' • •« « <'- ^'t'" nl 

• ritt'kilnMiittiie baaP<<lW<^ doHW i i lttiW 
thsqfwiti0»ofli«loetfisf)9. *"' o^ •='*' 

:A> dhfras' lsai*tprelSDtl«i^ai'Ontfc 
has the 6M<i«4M|^(>/0MiiililiniilMA*t]Aii 

^iiii^^m^ oiimfk ifrffodaoidtlienfcdErwtt 
i^Mf APtkMM MdMl»ai>elfa«afid i^t«) 
cheaper rate for the same grade^it «»f!fae 

QO-e|^J/{D^\v<| ]yj[tl^ (^^^a9J«reDloi9i Ji«fl if 

will develop more of it. ,•, ^t^ 

ihfiioke iron .is literally (j[^x4jauatl^^ej 
font the grade of coke-maqe'lroh Is mW^n 
rower than that made from raw coal. ... 

will receive nfib^.wM ii/Vkty&mhSi tW 

MiMi4MWHltiii'«f »l^sIkH%y^^ ''>" ' ^^ 

•»¥he''<jb4T^fe^^dii'd^Siflfl •e^iafeiitlV''Rf 
ift)*'* '«Wctirbeneftt«a:*bat Wlt^'the' 
plr^^^diitti^s fo^tfaQpt>Qrtati^,lQch' 
heneflts are ^e'cc%d?1lfn^' reach nearly^ 
aUilNft!6'£&'UFthe St4te. 



''W^k%^^ ' oi^i'mi ' lidafly^^rfiAh 

am' mthn ft^f, tik iki% tirth: p^t 

C6!tiiiibi{ii'%f ili4 moilth of "br^sti ereeic' 
(jffa ^e^'Ohte/ b^oW ftft^ouib/Vs ^tfee 
sreat limestone region of Ohio. tji^M 
]?bc1cs'fit btb^r c^iin1;rTes hiiVe pfpiSf^Ged 
lead, et^psn'tii, hydtaxllid ce'ttfeni b(lne/ 
aiirflif6nWe!*i* •• • • '^^ ^^' ;' 
As yet, only gypsum and- Hhtter^lUn^ 

arelfpj^wn4^ ItM^p^, alqiig^he 
Ohio river, a flat eomi^try.wlijefs tiic^ 
s^^^ar^.fl^doin^iP!^^..;);)!^ xw^ 
ig^ «Un^ )svtrj(whe|a C91^^a^a fiffQl, 
v.i^,w,, by the "dirift totm^^f^"' V min- 
erals exist there, the typography of tii4^ 
9pun^iy \^ yery.,unfav^|ablb .^>tl>eir 
^H9^m ^i tA th^r .j^eliigpW^rJM*! 
^ ^^ J¥^ m\oif^ i^mla^ »ast .jbe. 
worked through* shafMr}i#<9cL t))$^,^t(Bff, 

b^ jproflt^le, th^y mn^^ be ^ry |ic^ , 
,^pjpepf the inc^t sxteHftlT^b^ qf ^U^i^ 

**Oiinton group," a foxm^\fi]^ ^ lU^. 

iVj^per t^Uu^an 97?t|9i4A.|f««f», OMo. 

usT^e "Oy««t;pntf :..o?e of T^wenssdii l?tei 

nlar or **flax-seed'- qm% 9t^^> ^^% Vf4i 
^fi9HSj<v*r^i»-. tt^^ JWflftlWllii-tu'Py 
gSpMcal analojix, -|t i«:iWo>^M«^i(^y^i 
<^«0»i?iH^9 ^W<*i . ^^'^i^. whrtlM!jf,tt,*)eirf 

8te!!j^A«ta^/MJ»"Byi#^a .hy t^vHiiie».i > ., 
. ^y one of xhose compensatimi|,^j(^ic^ 

g\ve rt8| to a ^p^? fei»^eaMii..tJW,tj» 
strata of the mineral region proper ^ 
llMrs'l^'if 4>«« bf dMiMry'S&Wt fMy 

Att^s^tn MiMMlAi, ''ttrMgtf' tM*««t<tr#<' 6f 

tM ailhte<P b«t#eeii'''«he'llri^0Be' totf 

coal, and thence along the shore t^f C/sM 

Bftef, 1ft Uttdk iflWMfl^ vlfUb estk'ifot 

:b#4x|»it»d.-'lOil^)Mifbte 4bfi« 'tfite'l^ti* 

tnmen of Jhe black shale frift^ii |lfe«# 

iN^ m^miinMle^liitt-mtiifiMMni^Wii, 

ii Ike dinr. ««iii«e4 adlideloiiritff^^te 
'^ViMttrlMrwlpA •*dbitUeiB<lHfMr gtMAd^ 
s4»Midatfi)i<thB iteta^si i|a«iQk«iiftii«» 
gganpiVKtoitkta >dlBSilcl>'aft« ihiit^ tks^ 
LilMl^gltatariiak thi»llMlBq i M i» iy il Qirt» 
in this or any other State. J- :> ^ii 

"Srlod Stone Girt," a stratum jr^l^l^, 
crops oat near ttve^L^kp B]^i;&al.ji^'a 

pied. Wythe so-calle^ ff.evooi^iftjSh^U^ 
ah^ sandstones', th^t ^ra tl^ principal 
'sources of pe^roiehm, or stone/oh. 



Ib Ohio U l0 oal J la lloilffd 4litHU, 
that tb6M oil prodiiclii|(ttrata i^ b«^Tj 
enoQgh, or luns sofflcienUj open in tex- 
ture to glT6 9k regular or Talu^)>le ilow 
of oil. 

The amount of money e^cpended ueei^ 
lettply In Qie aearch for this mineral 
would have completed a perfeoi aurr^y 
of the State. 

^- 8.*^ Whether the amount appro- 
priated it fluffieient f 

The eum of 118,000 per annum to not 
ittflleiettt td carry out in three yeare 
time the estaminatiov required by' the 
ael ^ 

I consider any reasonable sum' of 
liiottef, Jttdioibnsiy ex^nded on such 
objects, to be hs weH applied as to any 
ottieir public purpose. 

Individually, my prefbrence would be 
for A fun and complete surrei^ that 
rfM>uld cover all the subjecte I have 
above alluded to, and which would an- 
swer lor all nine. 

tn sueh enterprises I believe it to be 
more ecommitcal to make larger annilal 
appropriations, and thus tohasteaothe 
period Of their completion. 

Vor the ghide of Survey, provided' fbt 
is the taw, iaelttdiag publication, and te 
be eompteted tn ikr^ years, (INf.OOO a 
yearii nee e aeary; foralhB and com- 
plete sut>tey, ihcluding puUicattoa, 
|bO,aOO a yeat; 

It to not advisirtile to. spend much on 
tlm publication of annual reports. 

The su^eet of psinttng and ilHwIra- 
ttona should be in the hands of the 
Board, with a xestiftction as It the 
amount 

When any departmenl of the survey 
tooompleted, Umay at once beput h»* 
jbffo the pubUo. 

During the profsws of the ssrvepi the 
members might be required to Ihsatoh* 
te writing, to the newpapers te each 
oounty I wiMit valuahte fliote mi* dtioot- 
erfes they m«y have teaching that local- 
Hy, which would thus oome at onoehieo 
tte p o sses s ion of tiie oommuat^ tilths 
out cost 

Ito, 4.— As to amendmente to the pres- 
ent law. 

Here, as in all other respecte, the 
question to be hrst determined is, what 
sum of ihoney the Legislature shall pee 
it to apply to thto purpose. I 



If U.to to remain ah the pvssenlig^ 
ures, the greatost praotloal advantnte^ 
wiU , be derived from It, by dtopensinc 
with the permanent assiatante teseeyl • 
chemist, who shall be devoted whoUy to 

The balMMs of tte isnd, trill nooom- 
plish stoie, U applied to thoemploynMnt 
of local esststante, imdir mUrmet, «nd 
the supervision of the chief, and who 
iftaybe discharged whan their speolal 
departsMnte^ m%y be oomdeled. I ooa- 
el^er thto to he the best anaagement Jsr 
either a Itelted or a teUtsnrvey. 

The reason to that eeoh person has 
hto speclalty,t wherein hto sertiees avo 
worth much more^ than la other depart- 
mente, aad the aubofdinates are mora 
fnUy under the ooatrpl of the Ohisf (H^ 
ologlst or piiaotofft who to reepoaalMa 
for the work. 

A limit might be Imposed apoa tka 
pay and emoluipMatf of the dlfeaM 
grades of asstotants. 

Under the pressntlaw the ohemtat, 
who to the only penaaaeat aastotamt^ 
whose #ppoiatapent to made laqpera- 
tive, W9m passed over. 

In the organisation, a «yBlem of aW 
ssa t es i s m aad want of porooaal Attni. 
tioB to the work, haa been psaats 
aaaeedv srimlly at vaiiaace with tto 
spirit aad parport of the law . 

fie ap pil iitm e B ts ' aia lateaded to ho 
made oa the gxouad of petooaal itaesa, 
whiehimplles pessanal attSatloa to the 
work, and aei iteexeoutlaa by deputy, or 
tho eaaevtiaa of other diNles, aad tte to- 
oeipt Of pay ftam other soaioss at tiM 



Under such a system, the bueiaess of 
the State to seooadary, and if one or 
Bwre ammbers are authorised to consult 
that oira oottteniehce, all of them may 
doit. 

T#o of the permanent asstotants haTO 
been fhithfuUy engaged in the deld. 

As a special Ikvor the Chief Geologtot 
and the Agricultural asstotant have beea 
allowed to exeonte other appolatamata^ 
aB4 to reoeive pay theretefc 

These deflBote may heouiad by.awwd 
menti or hy a resolution prohibiting the 
permanent assistante firpm engaging la 
other permsBsnt duties white they art 
connected with the sucvey*.. 

GnLu. Wmexxumi. 



HISTORY OF THE COAL AND IRON BUSINESS 

FBOM 

CLEVELAND AS IT IS. 1872, 

By Col. Chas. Whittlmby. 



It will be sufficient for the present purpose to give statistics for periods 
about ten years apart, omitting most of the intermediate annual returns: 
The city and its industries have been in existence long enough, and are 
extensive enough, to develop a law or rate of increase. Returns of the 
receipts of coal by canal, from the commencement of the business in 1828, 
are given officially. This work was opened to Akron on the 4th of July 
in that year, and at least thirty tons of coal were shipped to Cleveland 
soon after. Philo Scovill, who was then proprietor of the Franklin 
House, was induced to put in grates and make an experiment with it, 
paying two dollars per ton. Coal was discovered in Tallmadge, a mile 
west of the Centre, as early as 1810. 

It was visible in a small ravine on the land of Justus Barnes, where 
for many years blacksmiths from the adjacent county came and dug it 
from an open pit. The late Jotham Blakeslee, of Tallmadge, who only 
recently died, has often told me that he had procured it there from 1810 
to 1819, and that no other coal was then known in Northern Ohio. As 
early as 1755, mineral coal had been discovered near Bolivar, in Tuscara- 
was county, by its being seen on fire, smoking and slowly burning in the 
ground, but I am not aware that it was dug or mined for use as fuel, in 
this part of the State, prior to 1810. My recollections of the place extend 
to 1819 or 1820, when my lather, Asaph Whittlesey and Samuel Newton, 
purchased the property of Barnes, and soon drove an entry into the bluff. 
The seam was four feet thick, and from this time was regularly mined. 
Francis H. Wright not long after opened a mine on his land half a mile 
north, at the eastern base of Coal Hill. About 1826 or 1827, Henry 
dewberry, of Cuyahoga Falls, opened a bank at the Corners, half a mile 
farther north. 



2 GOAL BECEIPXS TO 18 6 2. 

In the year 1838, Coal Hill, which was owned principally by Asaph 
Whittlesey, Daniel Upson and F. H. Wright, was put into a corporation 
under the name of the " Tallmadge Coal Company/' A tram railway to 
the canal furnished most of the coal brought to Cleveland until 1845. As 
soon as the canal was made navjgable to Lock 19, north of Akron, in 
1828, Wliittlesey and Newton took coal there with teams to be ghipped, 
and the business was continued until 1832, when the canal reached the 
coal fields near Massillon, which were on its banks, and were worked by 
Cyrus Mendenhall. Professor Newberry, of the State Survey, has repeat- 
edly claimed orally and in print, for himself and his father, the merit of 
originating the coal business of Cleveland. The late Mr. Newberry, of 
Cuyahoga Falls, took coal by teams to the canal in 1829, possibly in 1828, 
but was -neither the originator, or a large operator, in that line, or any 
other branch of the coal business. He did not reside in Ohio prior to 
1824, when the learned professor was about eight years of age ; and even 
in 1828-9 was certainly too young to engage largely in such operations. 

With the assistance of the late D. H. Beardsley (so long the collector 
of canal tolls at Cleveland), in 1853, 1 made and published a tabulated 
statement of the receipts of coal up to that year. That table is repro- 
duced below, showing from what mines it was sent, and the annual 
amount of the business. No coal had then been brought in by railways. 



STATEMENT OF THE AMOUNT OF MINERAL GOAL RECEIVED AT CLEVELAND FROM THE 

YEAR 1828 TO 1852, INCLUSIVE. 



Year. From what mines taken. No. tons. 



1828 Tallmadge 30 

1829 Tallmadge 708 

1830 Trtllmadwre 178 

1831 Tallmadge 294 

1832 Tallmadge 431 

1833 n alimadgeand Massillon... 1,719 

1834 TallniHdi^e, Massillon >and 

New CHStlo 3,347 

1835 TallmHdge, Massillon and 

NewCahtle 1,776 

1836 Tallmadge, New Castle and 

Trenton 2,944 

1837 Tallmadge, New Castle and 

Trenton 6,421 

1888 Tallmadge, Newcastle and 

Trenton 2,496 

1889 Tallmadge, New Castle and 

Trenton 4.901 

1840 Tallmadge, New Castle and 

Trenton 6,028 

1841 Tallmadge, Trenton and 

Middlebury 16,742 

1842 Tallmadge, Trenton and 

Middlebury 16,339 

1843 Tallmadge, Trenton, Mid- 
dlebury and Youngstown .. 13,574 

1844 Tallmadge, Clinton, Mid- 
dlebury and Youngstown .. 18,901 Total 662862 

In Cleveland, the entire machine power is derived from steam, and 
the fuel for this and all iron manufactories is coal. The consumption of 



Year. From what mines taken. No. tons. 

1845 Tallmadge, Clinton, Middle- 
bury and Youngston 81,136 

1846 Tallmadge, Clinton, New 

Castle and Youngstown 28,133 

1847 Tallmadge, Clinton, New 

Castle, Youngstown and 
Zoar.. 44,401 

1848 Tallmadge, Clinton, New 

Castle, Youngstown, Zoar 

and Kochester 66,551 

1849 Tallmadge, Clinton, New 

Castle, Youngstown, Cuya- 
hoga Falls, Oirard and Ro- 
chester 66,801 

1850 Tallmadge, Clinton, New 

Castle, Youngstown, Cuya- 
hoga Falls, Oirard and Ro- 
chester 83,850 

1851 Tallmadge, Clinton, New 

Castle, Youncstown, Cuva- 
hoga Falls, Girard and Ro- 
chester 107,135 

1853-. Tailmadflre, Clinton, New 

Castle, Youngstown, Cuya- 
hoga Falls, Girard and Ro- 
chester 137,928 
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mineral coal is therefore a fair index to, and runs parallel with, iron busi- 
ness. By deducting from the returns of receipts by canal and railway, 
the exports foreign and coastwise, the balance represents very nearly the 
consumption within the city. Until 1838, when it was shipped only in 
small quantities, the receipts alone represent the consumption. It was 
not until after this, and after the Briar Hill coal began to reach here in 
1843, that lake steamers could be induced to use it, and then after much 
persuasion and experiment. Firemen and engineers were decidedly 
hostile to it. Since 1845, it has supplanted wood on the steamers of the 
lower lakes. What is taken on board at our docks as fuel for them, can- 
not be separated from the consumption of the city: 

Until 1845, the entire trade of the lakes in bituminous coal was in the 
hands of Cleveland dealers. About this time, possibly a year or two earlier, 
Erie began to ship coal, the joint receipts from the interior of the two 
places being only 45,136 tons. These two ports have hitherto had a 
monopoly of the the trade by lake, but it will soon embrace several other 
lake towns. Toledo, Sandusky, Black River, Fairport and Ashtabula 
have roads in construction, leading to the mines, the principal object of 
which is to bring out coal. What the present receipts at Erie are I can- 
not say, but in 1857 the amount was 126,159 tons. At Cleveland, in 1870, 
it was 901,600 tons, or three times that of 1857. If the business at Erie 
. has increased at the same rate, her receipts should be now about 400,000 
tons. When the other lake towns shall be engaged in the business, a still 
more rapid increase of the trade will accrue, and with it a general diminu- 
tion in its cost. 

By consulting the government census returns, the reports of the State 
Commissioner of Statistics, the annual exhibits published in our papers 
during thirty-five years past, of the commerce of Cleveland by canal, rail- 
road and lake, Leslie^s Iron Manufacturer's Guide, and the more com- 
plete publications of the Cleveland Board of Trade, a reasonably correct 
view of our general business progress can be obtained. Pig metal or cast 
iron is the basis of all forms of iron manufacture ; but in regard to the 
article in this form, there is little local information. It is brought from 
so many directions and places, that it is difficult to trace out what is con- 
sumed here. We have every ten years, in the census, an account of its 
production throughout the state, of which I conceive one-third eventually 
enters this market in some form, either raw or manufactured. 

As the ratio of increase for population, for the consumption of coal 
and the manufacture of iron go nearly together, having a mutual depend- 
ence on each other, I shall present all of them together from their origin. 
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or from aD early period, to this time. The census returns are the only 
reliable source of information in these particulars. As these returns 
appear only once in ten years, I have selected periods of comparison about 
ten years apart, for our local statistics. 

GSNEBAL OOHPABIBON OF THB IN0REA8B OF GOAL AKO ISON BUSINBSS IS OHIO, 

AND AT GLBVBLAND. 

Date. Tons of coal mined in Ohio. Tons pig metal made in Ohio. Population of Clerelamd. 

1850 320,000 52,658 20,964 

1860 1,356,700 a05,600 43,^^ 

1870 4,000,000 30»,033* 83,718 

Date. Manf 'd iron at Cleveland — tons. Tons of mineral coal consumed at Clevelaad. 

1848 67,438 

1858 21,950 934819 

1868 73,270 853,106 



*0f the pig metal made in Ohio, a^out one-third was made in Northern Ohio. The flirures 
for 1870 show that 162,307 tons were made in Northern Ohio. 

It is evident from this exhibit that throughout this State the business 
of mining coal increases at the rate of 200 to 300 per cent, from one 
census to another. The increased product of pig metal is very uniform, 
at about 100 per cent, in ten years. Cleveland augments her population 
at about the same rate. In manufactured iron and the consumption of 
coal, the rate is much more rapid. In 1869, the last year of the Trade 
Reports, the consumption of coal was 524,555 tons, and manufactured 
iron 92,425 tons. 

Coal will soon be delivered at other points on the lake shore, and all 
business depending upon it will be materially enlarged in Northeni Ohio. 
The table of distances which I here present, showing the principal lines 
over which it will be brought to the lake, is worthy of consideration. 
Hitherto, the only resource for furnace coal has been over one road into 
the Mahoning Valley. It is found at Massillon and near Steubenville in 
limited quantities, but has not been carried away from those places, to 
melt the ores that come into Ohio from Lake Superior. An inexhausti- 
ble field of furnace coal has recently been reached in the south part of 
Perry county, which before long will be a competitor with Mahoning 
Valley block coal. Although the distance is great, it has a dollar a ton 
in its favor in the expense of mining. Several roads are now being built 
connecting these mines with lake navigation. Of all the projected routes 
to the Perry county coal, the one by Zanesville is the shortest. 



GOAL BAICROADS. ' fi 

DISTANCES FROM LAKE POETS BY BAIL TO THE PBINOIPAL OOAL FIELDS. 

Cleveland to 

Miles. Miles. 
Sallneville ,. 88 



Coventry - 45 

Canton 64 

Silver Creeii - «W 

Millersburgh 87 

*Ma»8il]0M 63 

Massillon by Qrafton 74 

Atwater 66 



*6teubenville 121 

Sandy Lalce by Ashtabula 115 

♦Youngstown 66 

Sharon, Pa 80 

*Straitsville, Perry County, by ZanesvUle 176 



Toledo to 



Miles. 

Silver Creek 124 

Massillon 139 



Miles. 

Youngstown 179 

*SuDday Creek 176 



FairpoH to ^les. 
Youngstown 66 

Ashtabula to Miles. 
Sandy Lake 64 

Sandusky to 



Miles. 

Silver Creek 79 

Massillon 96 



Milep. 

Youngstown 128 

Shawnee Bun by Newark .«. 160 



Erie^ Penn.y to 

Miles. I Miles. 
Greenville 63 I ♦Sharon 71 

Black River to 

Miles. I Miles 

Silver Creek 58 I Youngstown _.^.._ 101 

Millersburgh by Wooster 76 i Straitsville 170 

Massillon 76 I 

♦Furnace coal. 

These distances are not in all cases taken from surveys or railway 
guides, and may be subject to slight corrections. 

ORIGIN OF THE IRON BUSINESS. 

The enterprising settlers of the Western Reserve •'vere also the pioneers 
of the iron business of this State. Clendenin, Montgomery & Mackay, 
of Youngstown, built the first furnace in Ohio, at the mouth of Yellow 
Creek, on the Mahoning, in 1808, within ten years after the settlement of 
that region. Before that time all the castings and all the bar iron re- 
quired on the |Reserve was, like the grindstones, brought from great 
distances, at a heavy expense.' Iron was almost a precious metaL This 
establishment was what is called among iron masters a "pocket furnace," 
eight feet across the boshes, and about thirty feet high. It stood like all 
the old furnaces, against a bluff, and was charged over a bridge built from 
the bank to the top of the stack. Its ruins are still visible a short 
distance below the Mt. Nebo mine. It was, of coarse, a charcoal furnace, 
with cold blast, driven by water power, producing only a ton and a half 
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to two tons per day. In 1809, James Heaton* built a refining forge on 
Mnsquito Creek, where is now the prosperous village of Niles, in Trum- 
bull county, for the manufacture of bar iron with charcoal, from the pig 
of the Yellow Creek furnace, and which produced the first hammered 
bars of the State. The second furnace in the State was erected on Brush 
Creek, Adams county, near the Ohio river, in 1811. In 1812, Jame? 
Heaton built a furnace at Niles. Daniel Eaton & Sons, in 1813 pm 
chased the Yellow Creek furnace, and also built another on the ssLxm 
creek, at the falls, two or three miles above. Thirty years afterwards the 
business of making iron, with bituminous coal, in a raw state, in th 
United States, originated in this vicinity. The history of this great in 
dustry is worthy of attention. About 1816, Aaron Norton, of Middle- 
bury, near Akron, put a charcoal furnace in blast, using a water power 
half a mile above the village. In 1819, Asaph Whittlesey built a forgcj 
on the Little Cuyahoga, a mile and a half below Middlebury, where the! 
present railways cross that stream. 

The new business soon began to develop rapidly in the Lake Shore; 

■ 

region. Along the northern slopes of the sand ridges, which lie near t. 
and parallel with the shore, are frequent beds and bunches of bog iroi: 
ore, deposited from springs that issue from the ridges. It is a lean ore o 
about 25 pfer cent., but makes a soft and valuable metal, especially fo" 
castings. Most of it was run into stoves, kettles aud other hollow war 
for domestic uses. These establishments are now in ruins, and thei: 
localities have passed from the public remembrance. As most of thei 
proprietors needed capital, and however energetic they may have bee: 
most of them were unfortunate in the results, I will do something to pre 
seiTe their memories, by inserting a condensed abstract of the owners anc 
situations of the old charcoal furnaces of the Eeserve. They were -nc 
then, as iron works are now, a presage of personal wealth and positionl 
With the pioneer iron men it was an experience of toil, perplexity an 
risk, that more often ended in pecuniary ruin : 



I 



STATEMENT OF THE EARLY GOLD BLAST FUSNAOES AND F0B6E8, OF THE WESTER19^ EI{ 

SEBVE, OHIO, WITH THE DATE OF EREOTION, LOCATION, NAMES OF BUILDEBS Asi 

OWNEBS, AND WHEN ABANDONED. * ! 

I 

KRBCTBD. ABANDONC^i 

1808 — Yellow Creek, Trumbull county, Mackay, Montgomery & Glendenin. 

1809— Musqulto Creek (forge), Niles, Trumbull county, James Heaton 1845. 

1812 — Musquito Creek (fuanace), Niles, Trumbull county, James Heaton.... 1857. 

1813— Yellow Creek Falls, Dan. Eaton & Sons 1833. 

1816 — Middlebury, Portage county, Aaron Norton 1842. 

1819— Little Cuvahoga (forge), Asaph Whittlesey 1850. , 

1824 — Gteauga Furnace, Painesville, Incorporate Company, in operation till 
recently. 

* Heaton was the son of Eaton. 



EABLY FORGES AND FUBKACES. 7 

BKBCTBD. ABANDONED. 

1825 — Concord, Lake county, Incorporate Company, destroyed by fire. 

1825— Perrv, Geauga county, Thomdike & Drury not known. 

1825 — Madison, La£e county, Root & Wheeler ** 

1832— Madison, Lake county, Clyde Company *. " 

1832— Elyria, Lorain county, Herman Ely 1835. 

1832 — Conneaut, not known not known. 

1832— Elyria (forge), Norton & Bamum ** 

1834 — Dover, Cuyahoga county. Barber & Hoyt, Cuyahoga Steam Furnace 
Company — ^run until recently. 

1834 — Florence, Huron county, Ford, Wilkinson & Co 1840. 

1835 — Mill Creek, near Youngstown— not known , 1850. 

1835— Middleburg, Cuyahoga county, near Berea, D. Griffith & Co. 1850. 

1840— Akron, Ford, Todd & Rhodes 1855. 

1840— Valley Forge, below Cuyahoga Falls, D. J. Garrett & Co 1845. 

CHANGE FROM CHARCOAL TO MINERAL COAL. 

In July, 1845, Himrod & Vincent, of Mercer county, Pa., blew in the 
Clay Furnace, not many miles from the Ohio line, on the waters of the 
Shenango. About three months afterwards, in consequence of a short 
supply of charcoal, as stated by Mr. Davis, their founder, a portion of 
coke was used to charge the furnace. Their coal belongs to seam No. 1, 
the seam which is now used at Sharon and Youngstown, in its raw state, 
yariously known as free burning, splint or " Block CoaV* and which 
never makes solid coke. A diflBculty soon occurred with the cokers, and, 
as Mr. Himrod states, he conceived the plan of trying his coal without 
coking. The furnace continued to work well, and to produce a fair 
quality of metal. It was either a happy accident or a fortunate experi- 
ment. 

At the same time Messrs. Wilkinson, Wilkes & Co. were building a 
furnace on the Mahoning, at Lowell, Mahoning county, Ohio, intended 
to use mineral coal from seam No. 1, on which they owned a mine, near 
Lowell. 

A sharp correspondence occurred, in 1869, between the partizans of 
the Clay furnace, and those of the Lowell furnace, as to their priority in 
the use of raw coaL The credit of making the first iron with raw bitu- 
minous, or sem-bituminous, coal, in the United States, belongs to one of 
these firms. An account of the blowing in of the Lowell furnace, on the 
8th of August, 1846, may be seen in the Trumbull Democrat of Warren, 
dated August 15, 1846, where it is stated that to "these gentlemen 
(Wilkinson, WilkesA Co.), belongs the honor of being ^q first persons in 
the United States who have succeeded in putting a furnace in blast with 
raw bituminous coal" According to Mr. Wilkes, writing from Painesville, 
April 2, 1809, this furnace was run with coke several months, but at what 
time he does not state. It is admitted that Mr. David Himrod, now of 



8 FIABT MINEBAL COAL PUBKACES. 

Youngstown^ produced the first metal, with raw coal, about the close of the 
year 1845, and has continued to use it ever since. The friends of Wilkin- 
son &i Co.claim that it was an accident, and a necessity, while theii' works 
were built and intended for ra^ coal Without attempting to settle the 
question to whom belongs the most merit for this first success, all iron mas- 
ters, and every one who takes an interest in the enormous business which 
has risen from the enterprise and intelligence of these firms, must feel 
willing to regard them as public benefactors. There are said to be at the 
present time thirty-seven (37) furnaces, nearly half the number there is 
in Ohio, working on that fuel, on the waters of the Mahoning and the 
Shenango. Most of them have business relation with Cleveland. The 
metal produced is largely from Lake Superior ore ; and, for variety of 
uses, has not its equal in quality in any part of the world, excepting only 
iron made with charcoal, from similar ores. That made with coke must, 
of necessity, be inferior in grade ; but for rails and many other uses, there 
is a large market for second and third class metal. 



PALEONTOLOGY AND THE MORAL SENSE. 



There is no apparent reason why the study of fossil remains should have a demoralizing 
effect ; but the statements I am about to give concerning two leading Paleontologists are 
decidedly suggestive. Perhaps the coincidence is accidental. 

In the Ohio State Journal of April 22, 1872, Prof, James Hail, of Albany; presents himself 
as a volunteer, in the differences between Prof. J. S. Newberry ^ of Columbia College, New York; 
and myself. I will first allow these distinguished scientists, to exhibit themselves in their 
own words. After reading these extracts I think no one will expect me to be particularly 
tender of either of them. 

EXTRACT FROM PROF. HALL'S LETTER. 

" When the Wisconsin Survey was organized, he (Whittlesey), insisted on having a 
place, anil managed to bring such influence to bear on the Governor: that I was compelled to 
yield in a degree. He finally narrowed his demands to $2,500 for an exploration in the 
Northern part of the State; but this, with expenses and incidentals, amounted to more 
than $2,000, (probably meant for $3,000), and all he ever did was notioorth ($20), twenty doUara.** 
(The italic is mine). 

COMMENT. 

A contract is before me, signed by Prof. fiiaZl, dated June 12, 18d0, for a Geological survey 
on the waters of Bad River, Ashland Co., Wis.; which was drawn up by him at Madison, a 
few days previous. The sum offered by him and accepted by me is (1,500), fifteen hundred 
dollars ; which expressly covers all expenses. The work occupied me tbree months ; with an 
assistant and two voyageurs; wham I supplied and paid; in accordance with the agreement. 
In December, 1860, my Report was made; embracing, according to my recollection, eight 
chaptet^; a Geological map, reduced from maps in the Land Office; and a profile. After 
witnolding these papers from myself, and the State ; from that time to this; he threatens to 
destroy them ; unless he is paid certain claims ; which the State has thus far refused to pay. 
An abstract of this report was published in the Proceedings of the Boston Society of Natural 
History, in 1863. Those who have read it, or shall examine mv map, can judge how much 
malice, and how little truth ; there is in the above statement of its value. It cost the State 
not $2,000, nor $2,500, nor $3,()00, but precisely one-half the sum, which Prof. Hall asserts that 
it did cost. It is not true that *^ figures never lie." It is a country he has never examined, 
unless from the deck of a passing steamer; which I have thoroughly traversed on foot, and 
in birch canoes ; but of which he assumed to know more than I do. A copy of the map, 
reduced by photograph, is here given and a brief notice of the iron belt. 

The profile accompanying my map for the Wisconsin Report of 1860 is made across the 
stratification, from the villsige of Houghton, on Chegolmegon Bay, in a south-easterly direc- 
tion, through the Dalles of Tyler's Fort, in Town 45, North Range, 2 West. The formations 
are lettered A, B, C, D and E, reckoning downward from the Potsdam sandstone, and 
conglomerate, A, to the sienite and granite, E. But for present use the profile will be taken 
along an ancient Indian trail, that leads from the mouth of Montreal River to Lac Flambeau, 
and the formations will be numbered 1, 2, 3, etc. 

The provisional arrangement, which it is always necessary to make in the early stages 
of the examination of a new region, must, of course, be based upon the external characters 
of the rocks. In this case it is not only convenient, but proves to be a correct arrangement. 

Owing to the indistinctness of the photograph, an«i the smallness of the scale, (me inch 
to six (6) mues^ the engraver has somewhat confused the outlines of the formations, and mis- 
spelled some of the names. The Wisconsin Central Railroad is put on of present date. 



GEOLOGICAL SEOTIOK. 3 

The following Is a general view of the structure of the formations in the descending 
order:— 

FoBMATioN No. 1.— Potsdam Sandstone. 

On the Montreal River, strike north-ea^t by ea^t, in places N. 6C* E. ; dip north-west by 
north, 75<* tu 90**. It embraces four inembers, a, 5, c, and d. 

a. Sandstone Proper, corrected for bevel, thickness 8,n00 feet. 

Jb. Alternations of sandstone and black-slate, thickness 750 ** 

c. Conglomerate, thiclcness, (A) I,b00 ** 

cZ. Alternations of trap and sandstone, thickness, 800 " 



Total 11,850 



ti 



This is not the entire thickness of the Potsdam at the mouth of the M<intreal. The 
synclinal line, lies an unknown di-tance out in the lake, perhaps one-fourth of a mile, and 
\^hatever this distance may be, Hhould be added to the above statement. AttheApo>tle 
Islands and in Chegoime^on Bay the dip is reversed, havini; a direction towards tbe south- 
east; but the line along wiiich the chansre occurs is covered either by the waters of Lake 
Superior, or by drift. • m the northerly side of the synclinal, the plunsre of strata is much less 
in am'iunt. It presents the case of nearly horizontal beds on one side, and of nearly vertical 
ones on the other. Following the outcrop along the southi^rly shore to the west end of the 
lake, and thence along its north-westerly coast, the dip is everywhere conformable, and to 
the south-east. Ity estimates and measurement^ on that shore, combined with those at the 
Montreal, I regard its total thickness to he not less, than lirteen thousand feet. No fossils 
have yet been found in the sandstone of the west end of Lake ^^uperior. Its color is gener- 
ally red, owing to the presence of oxide of iron. Where this is wanting, it is gray or a dull 
white, and in places mottled gray and red. 

Formation No. 2.— 2Vappoj»e, in tioo members. (B B) 

a. Brown amygdaloid; dip and strike conformable to Formation 1; thickness 

along Lac Flambeau trail SM miles. 

b. Compact, red and blue 2^ miles. 

Total 6 miles. 

Formation No. 3.^Hornt!Undic, (€) 

Compact, sub-crystalline and slaty ; black, red and blue ; strike N. 80" E.; thickness 

on trail 2^ miles. 

Formation No. 4.— SiMcioi«, tux) members. (D) 

a. Quartz, slaty and in layers; dark colored, but less than Formations; thick- 

ness variable; separated from b by abed of mignetic iron ore and t^^late. 

b. Quartz, slaty, in layers and beds; more compact and lighter color (gray and 

straw color) than a; novaculite; strike N. 60** to 66° E.; dip variable, 30", 

45", 60", 75" to the north-west ; breadth across the edges on trail 3)i miles. 

Formation No. S.—Granite dnd Sienite, of Central Wisconsin. (E) 

Fifteen miles to the westward of the trail, on a parallel line from the mouth of Tyler's 
Fork to the Dalles, the total thickness of Formations 2, 8 and 4 is reduced nearly one-half. 
The diminution, however, comes principally from the upper member, a, of Formation 2, 
which tapers out in that direction very rapidly. Formation 3 is also somewhat diminished ; 
yet Formation 4 is not materially changed in thickness. 

CHARACTER OF THE ORE 

It is of the black, fine-grained, compact variety, known as ma{fneiic iron ore, sometimes 
called magnetite. It differs in many respects from the specular nnd hematite ores in Mar- 

auette county. Michigan, although at first view, before it is crushed or analyzed, the 
iiference is not so noticeable. Magnetic ore is composed chernically of a mixture of the 
protoxides and preroxides of iron, and its powder is black. The specular and hematite ores 
are peroxides, and pulverize red^ or redish brown. The ore of the Penoka Hange is not 
crystalline, like that of Lake Champlain, but isfrequently slaty, in plates of one-quarter of 
an Inch to one and one-hnlf inches in thickness. It is not massive like that of Marquette. 
It occupies, geologically, abed, or strrrttim, between strata of quartz rock, the underlaying 
one beintr often slaty, like the ore, and fine-s;rained like novHOulite. Layers and streaks of 
quartz are interstratified wifh the ore, and above is a bed of silicious rock, generally thick- 
bedded and compact. In hII pnrtsof the Range the geological order of the rocks is the same, 
all dippinsr to the north at various angles. All the members of the format on are everywhere 
present in the same order, though in some places more lilted up and dislocated than in 
others. It is easy, therefore, to determine the position of the iron stratum, even though it 
may be covered by sand, clay or jrravel. It also extends do^vnward below the surface, with 
the other strata, indefinitely, renderin? the deposit strictly an iiiexhaustable one. The out- 
crop is in the btiiifs, facing to the south. Its thickness varies from twenty to one hundred 
and fifty feet, the surface show or breadth of outcrop depending upon the sharpness of the 
an!/le of dip, and the local steepness of the mountain slopes. When the strata are more 
horizontal and the country more level, of course the beveled edges are broader. It lies not 
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only in beds and thin slabs, but has regular lolnts, which form rectangular tables and blocks. 
It comes to the surface in so many places tnat the stripping will be light for a long time to 
come. The principal loose or refuse material will be quartz rock, which is easily dis- 
tinguished by its white or grey color, from the ore, which is black. I cannot estimate 
accurately the cost of mining per ton, but think it will not exceed, on a large scale, that of 
the Marquette ore. As the mineral deposit is more regular, a mine or quarry can be 
laid out for large operations with more system. It will be a long time before It will 
be necessary to provide pumping apparatus for the excavations, there is so much ore above 

In quality, this ore resembles that of Sweden and Russia, from which the best charcoal 
iron of the world is made. There have been only a few analysis. They all agree in showing 
no foreign material except quartz, which is in a state of mecnanical mixture. The ore sepa- 
rated from the quartz by washing, or by a magnet, is in all cases a pure magneiic oxide. 
When cleared of all foreign mixtures, magnetic oxide yields 12 40-100 of metallic iron, which 
is the highest per cent, of any ore of iron. There Is a remarkable similarity in the ore, on 
different parts of the range, but that towards the western part appears to me to be moat free 
from silex, and therefore richer In metal. From specimens which I collected for the United 
States Survey, soon after I discovered this deposit In 1849, Dr. Owen made an analysis of one 
which yielded 55 90-100 of pure iron, and which he says was apparently ten per cent, below 
the ricnest specimens, (bee his Report to Congress 1852, p. 440.) A piece of slaty ore at 
Penoka Gap, analyzed by Prof. Cassela, yielded 55 88-100 per cent., and another of the 
compact variety 56 37-100. A selected specimen, analyzed by Chilton in 1850, gave of metallic 
iron 68 8-100 per cent. 

MANUFACTURE OF CHARCOAL IRON. 

The Bad river country has conspicuous natural advantages for making high n^de 
charcoal iron on the spot. The northern slope of the Iron and of the copper ranges, produces 
a heavy growth of hard wood, which is principally sugar tree, with some elm and birch. 

On the upper waters of White River there is a laroe supply of peat and in other places 
peat exists in valuabls quantities. It has long been used in Europe for iron smelting 
and produces metal of the same grade as charcoal. Improvements have been made in the 
use of wood, and othi^r fuel, in iron mills and furnaces ; by which soft timber and the refuse 
of trees can oe turned to account. This region is destitute of limestone for flux, so far as at 
present known, yet it exists on Lake Superior, and can be delivered at low prices. The 
red clay of the region is calcareous, and may answer to supplement other fluxes In a 
limited way. 

Prof. Hall further states: "After this; not satisfied: he (Whittlesey) with other 
kindred spirits; tried to break up the survey and Anally did so.'* 

COMMENT. 

I am willing to allow these gentlemen full license of personal criticism and abuse : but 
I shall try to hold them to state the truth. I am also tenacious, when they undertake to 
suppress or appropriate my work; especially in flelds they have neither the capacity, or 
inclination to explore. 

Outside the fosslllferous sedimentary strata ; and among the igneous and metamorphic 
rocks; especially as to their mineral contented ; neither of them, are authority. Their 
speciality and their abilities; are acknowledged in generally geology, when connected 
with fossil remains. I know of no instance where a good paleontologist has been a reliable 
mineral explorer, or mining engineer. Those specialties are wholly diverse, and are so dif . 
f erent that whoever succeeds in one, necessarily fails in the other. If Prof. Hall had explored 
with me the great northern wilderness of Wisconsin ; which is underlaid by no fossilife- 
rouSf but only igneous and metamorphic rocks ; I should not be inclined to yield my ylews 
to his. 

The last survey of Wisconsin was organized in 1857 at a time when Prof. Hall was con- 
nected with two other surveys; but none the less desired more. The appointments were 
made in the statute and not by the execvlive; and the appointees were Profs. HoU, Carr and 
Daniels. With this survey and its appointments I had at that time : no connection or know^l- 
edge. On the part of Prof. Hall it was obtained like that of Prof. Newberry in Ohio ; with a 
view to personal absenteeism ; and to working by proxy. But the Governor and legislature 
of Wisconsin, proved to be less pliable than the executive of Ohio. 

Under this law, nothing was done in 1857. In 1858 as neither Prof. Hall or Prof. Carr 
were inclined to take so unpromising a field ; an arrangement, was made by them with Prof. 
J. D. WMtney, to work on the lead region; and myself, to explore in the unsettled iron 
regions of Northern Wisconsin ; as their substitutes. Toe governor so far as I know had 
nothing to do with it. The region it was expected of me to examine: was a wide spread 
wilderness; occupied principally by Indians ; much of it not surveyed into townt^hips ; and 
everywhere inacceasible by the usual modes of traveling. It was only by means of half-breed 
packers or voyageurs carrying everything in their canoes, or on their backs ; that it could be 
penetrated at all. It was a work for which carpet geologists, had no tkste ; but who expected 
of others that as rapid prof^ress : should be made as in the open prairie region ; among i^ettle- 
ments: with the usual modes of conveyance. Thi3 territory included nearly naif the State. 

From August to November, 1858, I examined the country between the Oconto and 
Menominee Rivers, and under this arrangement, I received from Profs. Carr and Hall the 
sum of ($1052) ten hundred and flfty-tioo doUa/rs ; of which I paid out in traveling expenses, 
equipment, sustenance, and the labor of three voyageurs the sum of ($512.73) five hundred and 
tujdve dollars seventy-three cents. The assistant was paid by them. 

A report was made by me in January, 1859, delivered to Prof. Carr ; embracing I think 

82) twelve chapters; with a profile along the line of the Railroad Survey, north from the 
oonto, to the Brule Rivers ; and a map of which I here present a copy from a reduction by 
photograph, which according to bis valuation should be worth $30 more. 
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6 GENERAL FEATURES OF THE COUNTRY. 

In thlfl reirlon, as in the Marquette, the original surfaoe of the rocks was much changed 
by ancient glacial action. This tremendous abrading power acted more effectually upon the 
softer portions of the strata, like talcose slates and nematite ores, carrying such parts away 
more readily, and therefore they now represent the low grounds. Harder and more stub- 
bolrn rooks, such as quartz, sillcious trap and Jaspery ore. resisted the ice force better, and 
now represent the knobs, cliffs and prominent hills. This is the reason why the least 
rich and the most sllicious ores are the first, if not the only ones seen in surface 
explorations. 

My first impressions, from such an examination, were not favorable for a large 
supply of workable ore; but the trenching done by the Canal Company, exposing the covered 

Eortions, threw new light upon this ouestion. On the southern belt, in the yicinlty of Smoke 
ake, four bands of ore were reached, having from sir V) tit>enty-eight feet in thickness each, 
which analyzed from fifty-five to sixty-three per cent, metallic iron. The variegated 
marbles show themselves again on the Brule river, in T. 41 north. Range 15 east, near the 
south line. 

Professor Pumpellv remarks as follows on the future of this region : " The great extent 
of the Iron deposits, their freedom from injurious substances, the number of iron mountains 
that admit of cheap mining; the beds of limestone for fiux : the presence of the best of hard 
wood, an advantage over Marquette of nearly one-half in distance to shipping, by a descend- 
ing grade ; are elements which seem to insure success." 

^*The analysis made by Prof. C. F. Chandler, proves the ores to be free of all ingredients, 
injurious to iron, and to consist only of oxides of iron with silica.'* 

The southern belt is now known to have a length of nearly thirty miles. In the Pine 
river and Lake Komon region, its width cannot be less than two miles. In his general 
remarks the Professor, who is not given to excitement in regard to minerals, becomes some- 
what enthusiastic, and says : ** this great area of iron property, cannot long be idle. Its 
value, should it equal my expectations, is too great ; and the demand for ore is increasing 
too rapidly for it to remain undeveloped.*' 

EXPLANATIONS AND CORRECTIONS. 

The heavy straight lines AAA-- indicate the direction of local ridges and uplifts. 

Arrows show the direction of the glacial furrows and stria. 

Fine lines on the original, showing the strike of the lamina of the slates, omitted on 
account of the reduced scale. For Shawallue read Shawano. 

On this scale the complicated outlines of the formations cannot be made distinct. In 
T. 42 N., R. 35 W., Michigan, there are heavy beds of marble and quartz, on the Brule or 
*Wiaokate River,which are not lettered. To make the geology of this Interesting region clear, 
requires detailed maps on a large scale, by townships ; a sample of which accompanied my 
report of 1858-9. 

Since that time the iron ore shown near the Menominee River opposite the mouth of 
the Muskau or Pine River, has been traced to the east and to the west, many miles each way, 
for which see the reports of Prof. Pumpellv and Major Brooks. 

On the Wisconsin side no exploitation has been done, but the surface indications 
become more and more assuring, as the country is more fully examined. 

The marble and quartz, which are the geological associates of the iron of this formation , 
are prominent and certain guides for the explorer. 

About three miles north of the great Smoky or Bekeunnesec Falls of the Menomine 
river, is a hill of iron ore, situate on Sec. 30, T. 40 north. Range 30 west, Michigan meridian. 
Most of the rocks in this township are covered by a heavy deposit of sand, gravel and boul- 
ders, and are therefore seldom visible; but the magnetic needle is greatly disturbed, indi- 
cating the general presence of iron ore at unknown depths. The greatest deflection occurs 
between Antoine's Lake and Smoke Lake, where it is sometimes almost reversed. South 
of Smoke Lake, on the township line, are heavy beds of blue, red and greenish white marble, 
which is again visible on the Menomine, near toe mouth of Pine river. 

The other rocks are azoic slates of the Huronian and Laurentian systems, of the 
Canada Geological Reports— the oldest of the geological series, and the same as those in 
the Marquette iron district. Those slates are generally regarded as talcose and magnesian ; 
but analyses which I caused to be made by Prof. Cassells in 1858 showed them to be mainly 
sillcious, and to contain everywhere the oxide of iron. There are here the same bands of 
compact quartz, and of crystalline marble, as are found at the mines around Negaunee. 
Professor Pumpelly, of Cambridge, examined this region in 1867, to locate lands for the 
Portage Caoal Company. He concludes that there are two mineral courses or belts of ore. 
bearing nearly east and west, which vhe denominates as the *^ northern " and the '* southern '* 
belts. Near the Wisconsin river, on both banks, the drift bluffs are heavy, concealing the 
rocics for several miles, except occasionally in the channels of water courses. On the Wis- 
consin side, in Sec. 32, T. 39 north. Range 18 east, at the falls of Pine river, iron ore is visible, 
similar to that on Sec. 30, east of the Menomine. It is also visible on the range line between. 
17 iind 18 ; on the south-east quarter of Sec. 13, where it is slaty and magnetic. On the inter- 
mediate sections, both magnetic and specular ore has been seen. Tnree miles north is a 
small lake, which the Potowatomies call Lake Komon^ signifying, as I am told. Iron Lake in 
their language. On the east of this water the bluff rises about an hundred feet, but on the 
summit land the drift gravel is not very heavy. Beneath it the ore is frequently seen for a 
distance of two miles. Little was known of the southern belt, east of the Menomine, with 
certainty; until trenches were cut in the gravel and boulders across the strike of the strata, 
in 1867. 

This is a region that promises a large supply of both magnetic and specular iron ores 
when it is reached by railways. 

That part of the Menominee Iron district east of the river, is given from my visit in 
1850, on the government surveys, in Michigan In charge of Messrs. Foster and Whitney. 



PBOF. NEWBEBBY'S STATEMENT. 7 

Havlnir obtained possession of this report Prof. Hall still retains it, and has made the 
same assamptlons of a superior knowledffe of this field of azoic rooks which he has 
never examined, as in the case of the Bad Kiver region. 

In 1850 1 had no connection with the survey of Wisconsin. That of 1800 has been already 
stated in part. During the session of 1850-60, the LeqisHature having become dissatisfied with 
Prof. Hall's absenteeism ; and the little practical value he was giving to the survey, passed a 
law<, directing him ; not the Ocvemor; to contrcust tifUh Prof. Whitnty and myself j to continue our 
work. 

How can it be true, as he says; that by influence with the Governor I compelled him to 
give me a place ? In this broad misstatement ; he cannot plead Ignorance ; for all these facts 
appear in the preface to Vol. 1 of a report written by himself, and published in 1862. 

The State of Wisconsin was more critical than Ohio, and Insisted upon something 
more than mere Paleontology, wrought out comfortably at his home, on the banks of the 
Hudson. I know of no other reasons for their refusal to meet his demands ; and for the 
final discontinuance of the survey. 

In 1861-2 I had enough other occupation in the Southern States; less congenial, but 
more necessary to the public, than Geological surveys. 

I now give to Professor Newberry a hearing. 
In the same Columbus paper, he makes the following assertions : 

** In the organization of the corps now engaged in the (Ohio) survey, I (not knowing 
him as well as I do now) nominated him as first assistant Oeologiat. He, or his friends for Tiim, 
declined to take any other position on the survey, than that of Chief ; of whicn he felt quite 
sure. After my appointment was announced, with a ffreat show of virtue, he proclaimed he 
would have nothing to do with a survey so corruptly organized ; but within a few weeks thought 
hetter of U^, and wrote, asking to be permitted to work up the topography of the Stale for 
$4,000.'*^ 

COMMENT. 

It would be very difficult to embrace in the same number of words a greater amount of 
untruth. No proof can be furnished, worthy of- belief, to show that I declined to have 
nothing to do with the survey; although I was fully Informed of the intrigues of Newberry 
and Kilppart in connection with it. It had been the cherished hope of a life-time. My 
note-books contain a large part of the materials, for the report, I proposed to make. But I 
did not propose to owe a place in it to a bargain with a party so unscrupulous in the pursuit 
of places. This difference seems to be impossible for him to comprehend. 

On his part, and that of Klippart, it was not simply for one full office and its pay ; but 
for tvx) fuU offices and full pay for both. This was the object and purpose on their part. 
Both of them offered me assurances of support, in case I would promise them positions. I 
simply declined to give any pledges. They found means, however, to enlist the services of 
the IMvJt. Oovemor, as a partner in the scheme, the three laboring in person at Columbus ; 
to which the Oovemor became a willing victim. The evidence which supports these state- 
ments I have heretofore made public. It is to be found, principally, in the public utterances 
of lAeut. Oovemor Lecy of Prof. Newberry, and of Klippart. (See Appendix.) 

I allow Prof. Newberry the same latitude as Prof. HaU, to be severe and malicious ; but 
shall hold both of them to the facts. My proposition to Gov. Hayes is in these words, in a 
letter dated May 10, 1809: **It seems to me that my explorations in the north-eastern 
counties of Ohio, extending through a life-time; should not be thrown away; I propose to 
do the physical geology of twelve counties, Starke, Wayne, Columbiana, &c., for |S00 per county, 
which includes all expenses; payments to be made quarterly, at the rate of #2,000 per year." 
It was further stated that the work should be performed to the satisfaction of Professor 
Newberry. The Governor replied that he had placed the matter in his hands. I did not pro- 

Sose to have an *' appointment " on the survey, but to make a ecmtraxi ; in which my work and 
uty should be clearly defined ; as in the case of the local assistants, to have no connection 
with the chief Geologist ; except as an arbiter, on the sufficiency of the reports. Nothing 
was said of the topography of the State. Any competent Judge who examines the reports 
of Prof. Newberry on those counties, will find that it has cost the State far more than 
my offer would have cost. I have alreadv published my views on the errors and imperfections 
of his work in these counties, showing hopeless confusion in the order of the strata. 

Next, as to my *^ nomination " as Assistant Geologist. By our law the Governor made 
the appointments of assistants ; after advising with the Chief Geologist. How could he have 
made a '"' nomination " before his own appointment was made ; and after this, I was never 
approached on the subject ; by him or any one else. 

If he means to assert, that when he was Chief Geologist, and had the proper authority, 
he made any such offer to me, directly or through friends ; I give It the fullest and flattest 
contradiction. Neither did I authorize any one to receive or reject such a proposal. Nothing 
can be substantiated on this point, by proof, better than his own assertion, which I have 
more than once shown to be wholly unreliable. The nearest approach to anything having a 
resemblance to what he states, is a promise by him before any of the appointments were 
made; that if I was Chief Geologist, and would guarantee him the Paleontology; he would 
guarantee me the place of first assistant, if he got the survey. It is an abuse of language 
intended to deceive, to call this piece of electioneering; a *^ nomination." It was simply a 
proposition for a bargain; to make sure of a place, and was made for this purpose to me and 
to other competitors. In case I had the disposal of the Paleontology of the survey, and in 
case he was eligible to office in Ohio, which is very doubtful, I should have given it to him, 
but did not propose to join the cabal he had formed at Columbus; and farm out places on the 
survey in advance. J. H. Klippart, a notorious intriguer, quartered for life in the State 
House: was like Professors Newberry and Hall, greedy of more places. He addressed me 
througn a common friend, asking a pledge for a place on the survey; threatening to prevent 
the appropriation, if he could not nave it ; and stating that if I should not promise it, 
Newberry would. (See Appendix.) 

Any one who wishes to probe this matter, will find the material facts, in a report of the 
Committee on Retrenchment of the Lower House, made in January, 1870, from which I make 
a short extract. 
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THE QUBSTION OF FAYOBITISM. 



" Your Comnilttee conceiTe that the appointment of Prof. Newberry, as well as that of 
Prof. Kllppart, who were and still are holding lucrative positions, the one in a college In the 
city of New York, and the other an official position in Ohio, to have been iU-Judgea, repre- 
hensible and humiliating to the State. To see one of the principal offices In the State farmec 
out and the duties performed by others, is an anomaly in the history of the State. Your 
Committee cannot too highly condemn such a practice, which they believe to be illegal and 
in violation of the Constitution and laws of this State." 
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I do not claim It as a "sTioto of virtue " that this mode of securing such appointments^ 
does not suit me, and so replied to him. In the city of rings, and perhaps to a professor in 
Columbia College, such proceedings, may be considered honorable, and even smart, but they 
have here proven to be a grievous fraud on the people, and the treasury of Ohio. 

Although I have repeatedly referred to this transaction; and the similar one embrac- 
ing Klippart, as a piece of favoritism and corruption ; no one has heard me state, as the Chief 
Geologist affirms tnat I did, that I would have nothing to do with the survey. I did on the 
contrary propose to have a connection with the survey, on the plan above referred to ; the 
original of which is probably in the Governor's office at Columbus and can be verified. I 
have often said, however, and repeat it now; that to accept the place of "assistant," to be 
under his control ; as to the field of action, subject to his propensity, to absorb the labors of 
others, to work at $1800 a full year, while he drew $3000 for half that time ; was a little more 
than 1 felt inclined to do. After twenty years' acquaintance with his work in economical 
geology, I found it to be a continuous failure, and his subsequent publications relating to the 
minerals of Ohio ; fully confirm this view. He has officially recommended the EllenTuiusen 
process, for iron making: which iron masters universally discard, after having invested large 
sums of money in it. West of the Alleghanies there is but one exception, which is a firm 
Induced by his report to purchase at high figures a mine of worthless sulphurous ore in 
Canada; which can be worked by no other process. He has commended the Barron process 
for making steel, from cast iron, without change of form ; which is for a valuable grade of 
metal, wholly impracticable. He Indorsed a patent hoUow driff^ for exploring for coal ; which 
has not proved itself of value, for that purpose anywhere. He takes the ground t^at petro- 
leum is now being produced, in the rocKs ; while all experience shows tnat it is a mineral^ 
and like all other minerals disappears as fast as it is worked out ; and is not replaced. 



THE QUESTION OF PLAGIARISM. 9 

The coal beds of North-eaBtem Ohio, so far as he has shown a knowledge of them in 
the reports hitherto made : are not properly represented, either in number or position. As 
these strata embrace nearly all the valuable minerals of Ohio ; their development was the 
prime object of the survey. Thev demand the earliest attention, and the earliest place on the 
reports; but after three years of patient waiting, the details of the principal North-Eastem 
coal counties ; which have been wholly under his control ; have been witheld from the public 
until the final report. A volume of Paleontology was promptly ready, and presented to the 
first Legislature which met after the survey was organized. 
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Were the practical results of the survey retained by him in order to compel the Legis- 
lature, to continue the survey in his hands, or to escape criticism and correction? I should 
hardly be willing to hazard a suspicion of such trickery, if I had not had the following expe- 
rience. Loose ideas of personal honor do not spring up in a day, and they are legitimate 
cause of suspicion. They are a part of the character; and if they are cultivated, soon 
permeate all our actions, showing themselves, through the best laid plans of concealment. 

In 1863-4, while he was Sub-Secretary of the Sanitary Commission, Professor Newberry 
was generally suspected, at Cleveland and at Cincinnati, to be squandering the charities of the 
Nation, by giving fat places to his relations. He asked and received my assistance in his 
defence 

In 1866 he was boring for a professorship in Columbia College, New York, which he 
has succeeded in retaining, and at the same time, in making the additional grab, of the Ohio 
survey. He asked and received my assistance in obtaining this professorship. In 1867 or 1868 
he procured of me a copy of my Geological Map of Ohio, puolished in 1856, and without 




inserted : and I leave every one to Judge whether this is not gross plauinarism. 

At this time he professed to be a friend. ' I have had enough of this style of friendship. 
It is more dangerous ; than open warfare. Most persons having received so many favors from 
the Executive, and experienced so much forbearance from the Legislature, would have 
felt under peculiar obligations to act with an eye single to the interests of the State. In 
this case the practical objects of the survey have been subordinated to the special and 
scientific, so far as his personal work is concerned. What relates to the details of mines 
and minerals in his district has been kept back, to the last and the subject of fossil remains 
and general geology constantly brought to the front, and pressed for publication. 



10 A GENEBAL 00HPABI80K. 

At the first meeting of the Assembly after the surrey was organized he presented a 
volume of paleontolofty, which the proper committee of the Senate declined to print. 1 wo 
succeeding Legislatures met, but the ecronomlcal geolog>' of his district, compiising mo»t of 
the counties to which I have referred, was still unreported. This n as work that could not 
be done in the lecture rooms of Columbia College, ana was, under the vicious organization of 
the survey necessarily postponed. 

I close by calling attention to a close para'lelism in the traits of the parties T have in 
hand. Both are distinguished as paleontologists, and regard this specialty as the highest 
grade in geologv. Both assume to treat with confidence subjects which are outside their 
specialties, and in which they are not authority. They^ezhiblt the same strife in getting con- 
trol of surveys which they expect to execute by proxy, and which they load down with paleoo- 
tology. They have the same eminent genius for wire-pulling and the ^ame audacity of 
assertion. Tnere is a common distrust and want of confidence on the part of their associ- 
ates, and subordinates, owing to a common practice, of making the greatest possible use of 
the labors of others, with the least possible acknowledgment, A scientific reputation 
honestly earned is an achievement to be proud of. If It is built up by systematic acquisi- 
tiveness and appropriations, it loses largely of its v lue. But the number is happily few, who 
strive for it at the expense of their moral obligations. Acquired by such means it cannot be 
permanent. It only requires time, contact and publicity, to strip it of its pretensions. I 
think I have shown that they are willing to accept the consequences of a strain upon the 
moral sense, if necessary to their success, or to gratify their malignity ; and It will not be 
consoling to them, that most of the proofs I use, are furnished by themselves ; another 
portion of which is given by way of Appendix. 

CHA8. WHITTLBSET. 
Cleveland, December, 1873. 



APPENDIX. 



On the Wi of ArnH, 1889, Prof. Newberry wrote as follows : 

** I am a candidate for the position of Geologist so far as this, I Shall accept the posi- 
tion if it is offered me, thoueb I have madt no ^orU to secure it by petitions or recommendO' 
tio?i8." (See Beport of Committee, page 18.) 

"I did nothing of the kind, but rested my case on a simple announcement to the 
Goyemor, through a common friend." (See his pamphlet, page 3.) 

In direct opposition to this are the following statements : 

Lieut.-Oovemor Lee^ a friend and partisan of hli>, on the Uth of April, 1860, said in a 
publio speech at Cleveland : '*No sooner had I signed the bill for a geological survey, (passed 
April 3d), than I caused the telegraph to whisper in the ear of Prof. Newberry at New York, 
and In less than forty-eight hours (April 6th) he stepped with me into the Governor's office.'* 
(See Report, p. 18.) 

A gentleman who had access to the executive office, whose name cannot consistently 
be used without his consent, wrote to a friend in Cleveland soon after the appointment of 
Prof. Newberry had been secured, as follows : **lfe had on Hie exceedingly strong recommendO' 
tions from a large number of the most scientific men in the country." '* The papers of Prof. 
N. had as good a case, as it is possible to make in the presentation of his claims?* 

LETTER FROM DR. THE0DATU8 GARLICK. 

CiiETEi<AND, Feb. 2l8t, 1870. 
Col. Chaaies WMtOesey: 

Dear Sir : Your favor of the 18th ultimo is read, asking for a copy of J. H. Klippart's 
letter relating to the appointments of the Geological Survey of the State. 

I have either lost or mislaid that letter. I can, however, give you the substance of it, 
and very near the language of it, from memory. The letter was an answer to one I had 
written him a short time before the Legislature made the appropriation for the survey, in 
which I requested him to use his influence to get you appointed Chief Geologist. In it I 
stated that if you got the appointment you would sive the Agricultural department to Dr. 
Townshend, supposing this would be gratifying to Mr. Klippart. Mr. KHppait replied that 
he wanted the Agricultural department himself, and that Prof. Newberry wanted the 
appointment of Chief Geologist, and that by giving his influence for Prof. Newberry he 
would be securing his own appointment. 

Mr. Klippart expressed himself with some warmth on the subject of his own appoint- 
ment, saying that if any person supposed that the duties of his office were mere routine they 
were quite mistaken, and that if he could not get this appointment he could prevent the 
appropriation being made for the contemplated survey. This was not the exact language he 
used, and probably is not, but very nearly so, but it correctly expresses the ideas contained 
in his letter. I may find the letter, and if I do, I have no objection to let you have it. 

Respectfully, yours, etc., T. GARLICK. 

STATEMENT OF PROFESSOR LESQUEREUX. 

(Page 13 of Committee's Report.) 

**From this it is easily understood that a State Geologist should reside at the capital, 
or have his office where he can be found when not occupied in field work." 

'* But if appropriations are made merely for the benefit of a few individuals backed 
before the Legislature by influential friends, these surveys are soon interrupted by general 
indifference, the people considering the cost a mere loss to the State." 

EXTRACT FROM THE OHIO STATE JOURNAL. 

(April, 1869.) 

" It seems entirely proper that the Senate should decline to confirm the appointment 
of Prof. Newberry as State Geologist, notwithstanding his^minent fitness for that place, 
until the promise of that gentleman is given that he will resign the professorship he now 
fills in Columbia College. The State desires the whole time, the undivided labors and the 
entire energies of whomsoever it makes its Chief Geologist, and these are what it pays a 
liberal salarv for. It is reported that Pr«f. Newberry has said that he would rather be Geol- 
ogist of Ohio than be President of the United States. If he rates the honor so high he can 
certainly afford to give up a professor's chair in a New York college. One cannot serve well 
two masters." 



ON FLUCTUATIONS OF LEVEL IN LAKE ERIE. 

By COL. CHARLES WHITTLESEY, 
Cliveland, Ohio 

(From the ''Canadian Naturalist" for April, 1875.) 

In this paper I present very little in reference to fluctuations 
of the surface of Lake Erie, which I have not published 
heretofore. Mj principal object is to place on record a 
rdsum^ of those publications, for future reference. The 
subject was taken up simultaneously in 1838, by the Geological 
Survey, Ohio, in charge of Professor W. W. Mather, and of 
Michigan under Dr. Douglass Houghton. When the Survey of 
Ohio was disbanded in 1839, 1 continued to make occasional obser- 
vations, and to collect those made by others, until 1859; when 
the Lake Surveys of the Government, being then in charge of the 
late General Meade, adopted a general syst-em of water registers. 
There have been on each Lake since that time two Meteorolo- 
gical Stations, where readings are taken each day of the height 
of the water, and all phenomena connected with its fluctuations. 
These readings will in due time enable the officers of the Survey 
to discuss the subject, on the basis of reliable facts ; from which 
alone philosophical conclusions can be reached. 

But prior to 1859 enough had been determined to show, that 
there is an annual rise and fall of tho waters of the Lakes, ana- 
logous to the high and low water of large rivers, and due to 

precisely the same cause. 

From the head of Lake Superior to the mouth of the St. 

Lawrence, the channel must be regarded as one great river with 
expansions, which is raised by the surplus water of the rainy 
season, and depressed by the dry seasop. It is simply the halanct 
between rainfall and evaporation over the entire valley of the 
Lakes ; embracing 300,000 square miles. When these two 
opposite factors shall be obtained by observation, the stage of 
water can be predicted with as much certainty as the probabi- 
lities of the seasons, can be deduced from observations on general 
meteorology. Both follow a law and are nearly parallel to each 
other, '^oth run through cycles of change, returning in periods 
that are closely similar but which are not regular. 

In regard to what I have designated as the general or iecular 
•hanges of level, as distinguished from the annual, the former 



reBuItg form the yearly balanoes. If the aDDual fall of water 
equalised for the entire Lake Country is above the average, 
there must be an accumulation. If it is less, there will be a 
depression. When several years are on the side of wet, the rise 
continues each year showing an increase of height, as it waa 
from 1819 to 1838; amounting to a little more than^ve ff^. 
Then a rapid change of the seasons occurred, on the side of drier 
and more evaporative weather. From 1838 to 1841 inclusive, 
taking the mean water of each year as a plane of comparison, 
the water fell 4.15 feet. 

Since 1819 the water has not been permanently as low; but in 
1846 it reached a point 4.77 below 1838, or within five inches 
of extreme low water ; as at present known. There are, however, 
causes in operation that increase the suddenness of the discharge 
of water from the Lake tributaries into the Lakes and thus tend 
to increase the height of water. If these excessive discharges 
should occur when other circumstances are in favor of high water, 
the lakes will reach a higher stage than has been yet known. 
Thus it it may occur, that the range between high and low water 
may be greater than jive feet, and the mean level be somewhat 
different from what we now put it. For the present it is fixed 
at two and a-half feet below the flood of 1838 ; which is five 
hundred and sixty-four feet above mean tide water at Albany, 
New York. The city directrix or zero of city surveys, wai 
fixed by an ordinance in 1854 at high water mark of June, 
1838, which is also made the zero of most of the railway surveys 
in Ohio. In a note there will be found some of the bench marks 
established by the City Engineers. 

These two classes of fiuctuations, the annual and the general 
or %ecalary must not be confounded with those which are tem- 
porally due to storms, variation of atmospheric pressure, and 
aerial movements or undulations ; not yet fully understood, and 
which I have called " transient oscillations,^^ 

PAor to 1859, there were daily registers kept at Cleveland for 
only two short periods. The first was by (xeorge C. Davies, 
under the direction of the Government Harbor Agent, Ashbel 
W. Walworth, Esq., from August to December 1838. Colonel 
T. B. W. Stockton, who was in charge of the Harbor improve- 
ments in 1845-6, caused a full meteorological and water register, 
to be kept from August 15th, 1845, to September, 1846. A 
large number of irregular readings were made by the late Qcneral 



Ahaz Merchant^ I. N. Pillsbury, late City EDgineer, Captain 
B. Stanard and myself, exteDding from 1834 to 1859, but not at 
regular hours, nor on consecutive days. The labor is too great 
for any person to undertake who is not employed for that purpose. 
In addition to the observations made at Detroit, by the first 
Geological Survey and by A. E. Hathan, City Engineer, and 
Jacob Houghton as Engineer of the Water Works, there have 
been a large number of readings at Black Rock, and at Buffalo, 
New York, by the Engineers of the Erie Canal. AIJ these can 
be brought together and thus made to supplement each other. 
On the supposition that the Lake in calm weather is approxi- 
mately levels readings made here and at either of the other places 
at the same time^ may be regarded as representing one plane sur- 
face. The Detroit gauge is higher than the others by the des- 
cent of the river from there to Lake Erie ; but the fluctuations 
are in consonance with those in the Lake, and therefore may be 
used. After the water tables at Detroit, Cleveland and Buffalo 
were made out, it appeared that they had some periods of time 
in common, and thus they could be brought together as one 
series of observations, good for the entire Lake. 

For instance, Mr. John Lothrop, an intelligent engineer in 
the employ of the State of New York, and myself, made obser- 
vations for the month of July 1851. The average for that month 
at Cleveland was 1.96 feet, and at Buffalo 9.46 feet above the 
metre sill of the guard lock. 

This gives for the Cleveland zero 11.42 feet above the Buffalo 
zero. At Detroit Mr. Hathan used the base of the tower of 
Waterworks, and measured downwards from that as zero. By 
comparing his tables with ours and disregarding the descent. of 
the river, I find his zero to be 3.43 feet above ours, or 14.85 
above bottom of Canal at Buffalo. , 

In this manner, I have combined all the reliable monthly 
averages from 1838 to 1853, at the three ports of Buffalo, Cle- . 
veiand and Detroit, into one expression in the form of curves, as 
shown in the engraving on the next page. 
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These results and those which may follow from the Govern- 
ment observations are of great importance to the commercial 
interests of this Lake. Harbors, piers and channels to be p^- 
manent must be constructed with reference to low water. Prior 
to 1854 the chief of the Topographical Corps, under whose 
direction the surveys of the Lakes were conducted, paid no atten- 
tion to these fluctuations. 

One of the consequences of this oversight has been the recon- 
struction of the Canal at the Sault Ste. Marie. Locks that were 
built to pass vessels of twelve feet draft, would at times allow of 
only nine feet. Soundings were referred to no fixed plane. 
There may be a difference of five feet, between the early sound- 
ings on the lakes and the true depth of water. Private docks 
and warehouses are also affected. # 

The proper plane of reference is that of mean water level. 
Below this, arrangements should be made for a depression of two 
feet six inches for extreme low water, which may temporarily 
reach three feet. 

There is another cause of depression which is having its effect 
continually ; but is so small as to be imperceptible during the 
life of a generation. This is the perpetual wearing away of the 
channel at the outlet. On the Upper Lakes there are evidences 
of a perceptible lowering of the outlets, since they assumed their 
present general level ; but on Lake Erie it is not yet perceptible. 
It does not probably exceed an inch in a century. 

According to tradition among the French residents of Detroit, 
which was settled in 1701, there has not been since that time as 
high water as that of 1838. 

A conjunction of circumstances such as to cause a state of 
extreme depression, or extreme high water, will occur only at 
long intervals, owing to the extent of country drained by the 
lakes. The tables show that there is no period of seven years, or 
a multiple of seven. This is a popular belief derived from 
Indians, by the early settlers, which has not yet entirely died 
away, but which never had the support of observations. 

Mean annual flnctuation, result of sixteen years' observa- 
tions 1 ft. 1 J in. 

Difference of highest and lowest months within the year. 

Cleveland, 4 years obs 2 " 2 " 

Greatest temporary difference not due to visible storms. 

Cleveland 3 " 2 " 

Qre9XQ%t permanent difference, 1819 to 1838 5 " 3 " 

Greatest temporary difference between 1819 and 1838 .... 6 " 11 " 
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Bench marks in the city of Cleveland^ referring to city serOy 
which is the line of high water of Lake Erie in June, 1838, 
566.50 feet above mean tide water at Albany, N. York : * 

1. Surf&ce of stohe work, East Pier, 400 ft. from the 

south end (now lost) 2.00 feet A. 

2. Capt. Meade's U. S. Top. Engineers, 1859, on a pile 

east of No. 1 2.92 « « 

3. N. £. corner of base water table, Hotel corner of 

Main and River streets, west side. City Engineer 

Strong, 1874 3.129 " '* 

4. N. E. corner Myers' Stove Works, River street, west 

side. Asst. Engineer Wheeler, U. 8. Survey, 

1874 3.127 " " 

5. Doo||^ill, S. west corner of Engine House, C. C. & 

C. R. Road, Front street. I. N. Pillsbury, City 

Engineer, 1864 ^ 5.829 « " 

6. Coping of west wing wall of canal lock at the 

Cuyahoga river. R. E. Howe, State Engineer, 

1838 6.300 « " 

7. First course of masonry, base of Light House, 3 ft. 

above ground. Water street ; projection of 0.200 
ft. over the course below. Asst. Wheeler, Lake 
Survey, 1874 67.713 " " 

8. N. E. corner of base of Perry Monument. C. G. 

Force, Asst. City Engineer, 1874 86.533 " « 

9. Mitre sill of guard lock, Erie canal, Buffalo State 

Engineer, John Lothrop, 1854 11.420 " B. 

10. Base of water works tower, Detroit. A. E. Hathan, 

City Engineer, 1864 3.430 « A. 



Plane of Soundings at Cleveland : 

U. States Assistant Engineer, Geo. Fell — fall of Stage of water 

1873 2.500 feet B. 

City Engineer, Chas. Strong, Feb. 1873 2.920 " " 

Col. T. B. W. Stockton, Harbor Agent, April, 1846 ... . 4.400 " " 
Lowest water, monthly mean, March, 1846. Stockton's 

daily register 4.770 " " 

Average low water at Cleveland, Detroit and Buffalo, 

1846 "t 4.620 « « 

Extreme low water — by monthly ayerage-^1846 5.100 " " 

f - ■ . , 

* Mr. Jos. T. Gardner, Geographer, Washington, D.C., has in con- 
nection with the U. S. Coast Survey revised the elevations of the 
Lake region and the Mississippi valley, by whom mean tide at Albany 
is 4.84 feet ^bove mean tid$ at New York. 



Elevation of the Great Lakes above the Ocean. * 

It is not practicable to fix the elevation of the surfaces of 
these lakes, until their mean fluctuation is known. The results 
I propose to give, are therefore only approximate. 

On Lake Superior the greatest known range of level is three 
feet, with indications of a much greater range. Lake Ontario 
has a variation of four feet, nine inches, well determined bj 
water registers, since the year 1812. 

The surveys of the Upper Lakes, by the United States Gov- 
ernment, now in progress, will eventually fix the mean level of 
all the lakes, by observations which are made twice each day. 

For present use, I give the mean results of instrumental sur- 
veys between tide water and the lakes, and between the different 
lakes. 

Before doing this I must remark, that in none of them is the 
stage of water noted, at the date of the Survey, whether above 
or below the mean. There is therefore room for a plus or minus 
error of two or three feet, when referred to a plane, which shall 
be fixed upon, as the mean level of each lake. There is also 
another ground of error. The lakes are not strictly level but 
have an inclination or descent towards their outlets ; though this 
may be small, and in part corrected by the action of winds. 

To fix the elevation of the lakes, I begin at those nearest the 
sea, to which instrumental surveys have been made. The Upper 
Lakes are not thus connected by direct lines, but their height 
above tide is determined by reference to those below. 

There is quite a discrepancy in the results, which can be ac- 
counted for as I have above stated. 

LAKE ONTARIO. 

By lockage in the 8t. Lawrence canals, above mean tide, 234} feet. 
B7 canal surveys of New York, above mean tide, 232 " 



Mean elevation, 233} feet. 

* In a letter to the Editor, Col. Whittlesey states that this portion 
of his paper was << Inserted in 1866 in a Report on a part of Minnesota/' 
and that the estimates differ somewhat from those which have beea 
recently made by the U. S. Coast Survey. 'The Importance of a 
<< revision of the descent from Lake Ontario to Quebec'' is also urged. 
—Ed. 
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LAKE ERIE. 

I5y oanal surveys in New York, 1817, 561.20 feet. 

By Capt. Williams report of 1834, Niagara Ship Canal, 663.00 « 

By surveys Caatokill k Portland Railway, 18(28, ., 566.33 " 

By locks of New. York. Canal, , 667.00 " 

Mean, 564.13 feet. 

LAKE HURON. 

S. W. Higgins, Geological Report of Michigan, 1838 577 feet. 

A. Murray, Geological Report of Canada, 1849, 578 " 

Mean, • 577J feet. 

Lake St.- Clair, Geological Report Michigan, 670 " 

LAKE MICHIQAN. 

• * • 

Southern Michigan Railway, J.H. Sargent Engineer, survey 

of 1856, south end '.' 683 feet. 



I J 



LAKE SUPERIOR. 

By Cayt. Bayfield's barometical measurement in 1824, 627 

feet, evidently too great. 
"A. Murray's determination. Geological Survey of Canada, • 

1849, 599.41 feet, say ^ 600 feet. 

Survey of Bay D'£noch k Marquette Rail Road, 1869, . 610 , << 



« I 
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Mean, 605 fee.t. 
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BY COLONEL CHARLES WHITTLESEY. 



The profile I published a short time 
since extending from the yallej of Little 
Monday creek, near Maxyille, through 
Straitsville to the yallej of Snow Fork, 
was on the line of dip soath seventj de- 
grees east, and therefore across the strati- 
fication. It was ten (10).'mile8 in length, 
exhibiting a breadth of oatcrop of the 
beds ten miles wide, and a thickness of 
the strata of about 350 feet, rising from 
the Maxville to the Cambridge limestone. 
In this space there is known to be seven 
(7) beds of iron ore, four of coal, and in 
places six (6) of limestone. 

The two profiles of Mr. James Nichols, 
M. E., which, through the courtesy of 
Ck>lonel BIley, I was enabled to exam- 
ine, are made, one through Moxa- 
hala due south into the valley 
of Sunday creek, passing Buckingham 
and thence along the divide between the 
waters of Snow Fork and Sunday creek, 
in Trimble township, Athens county, to 
Salina, on the Hocking river, a distance 
of 20 miles. His other profile is at right 
angles to this, or east and west, extend- 
ing from the valley of Sunday creek, 
across Snow Fork and Monday creek, to 
the dividing ridge between this creek and 
the Hocking river. It follows the line 
between the second and third tier of sec- 
tions, from the south line of Trimble, 
Ward and Green townships. Both. of 
these profiles are oblique to the dip a,nd to 
the biuring of the strata. Having been 
made with much care, by the use of an 
engineer's level, they give us, for the first 
time in this region, an exact physical 
profile. 

No survey of a mineral district can be 
considered complete until such profiles 
are made at intervals of a few miles 



apart, the direction of which should be on 
the line of dip, and on the line of 
bearing. We thus get a continuous series 
of locfd profiles from valley to valley and 
from hill to hill, in which at least the ele- 
vations, and therefore the inclination of 
the beds, are forever fixed. Without a 
party of men to uncover the beds, it is 
not possible for a * mining engineer to find 
all the outcrops, and to assert that the 
strata are fully developed; but he has in 
this way laid the foundation for subse- 
quent explorers to work upon, which is 
perpetual. 

In this paper I have grouped a series of 
four local sections on the line of hearing or 
Mtrike, which is about north 20 degrees 
east, but curves to the east in going north, 
beginning on the south near Oarbon 
Hill, passing near Straitsville, but a 
little east, near Shawnee and a mile west 
of Moxahala. a distance of fifteen (15) 
miles. 

The remarkable regularity of the Great 
seam appears from the uniform de- 
vation of its outcrop at the four 
places referred to. On the west side 
of the valley of Monday creek, by 
Mr. Nichols's profile, its elevation 
above Lake Erie is 270 feet, on the heads 
of Middle Fork, 265, 259 and 275 ; at 
Shawnee 275 to 287 ; between Moxahala 
and the Koons tunnel, 260 to 275 ; seven 
miles further in the same general direc- 
tion along the strike, near McLuney's 
station, 260 to 275. These figures refer to 
the bottom of the beds, in idl cases, and 
are as near correct as can be expected 
without a series of levels made for the 
purpose. The engineers of the railways 
pointing to this region, have given me 
every facility in procuring levels, especial- 
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SECnOH no. 3.— MKAB iTOAmVlLLE. 
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I7 J. W. Bilej, Wm. H. JenniDgs, Carey 
Wilson, George 8. Lester and M. A. 
Mansfield. There are certain doabts and 
disorepanoiee abeat some of the zeros 
when referred to Lake Erie; but these are 
redaoed to small limits. I will give more 
of the elevations farther on. 

This groap of. profiles represents the 
fall breadth of the Great seam area, from 
its southerly edge, where the coal is seven 
feet, to its northerly, where it is six feet, 
passing through the maximum of ten and 
eleven feet. For details of thicknms see 
Professor Andrews in Geological Report 
of 1869-70, pages 97 to 103. 

As I have said before, this bed of coal 
is the only stratum that Is found every- 
where in its pUuie, All others, whether of 
coal, ore or limestone, are in places want- 
ing. It follows, therefore, that we can 
not count i&bsolutely upon a continuance 
of these beds, though beneath every di- 
vide, from valley to valley. The two 
outside sections. Nob. 1 and 4, near Car- 
bon Hill and Moxahala, are substantially 
those of Mr. Nichols, and are at the ex- 
tremities of his two profiles. In some 
cases the actual observed points are some- 
what one side of the direct line, because 
the strata are frequently concealed, where 
the explorer is most desirous to see them. 

LBVBL8 BHOWIMO THS DISCWT OF THI OBIAT 

SIAM Oa LMU OBOBBinO TBI BTRIKK NI4B- 

LY AT tflOHT ANOLKB THROUGH TBI SBVFBAL 

PBOflLlS. 

1. New Lexington to Moxahala, 

(Course southeasterly— distance five miles.) 

Onehalf mile south of N* Iiexinjcton.360 A. L. £. 
Sec. 16. Pike township, near Koons 

tunnel... 336 •< 

Sec. 23, Pike township 286 " 

Sec. 26, Piketownship 266 *' 

Sec. ao, Pleasanttp., near Moxahala.. 266 ** 

2. Bristol to Buckingham. 
(Ck>UTBe southeast -distance eij^ht miles.) 

Bristol tunnel 390 A. L. £. 

McCunesville .346 " 

Northwest quarter section 16, near 

Shawnee 311 " 

Shawnee 276 to 287 *« 

Sec. 23, Salt Lick township 216 •* 

Buckingham 176 *« 

Sec. 26. Monroe township..... 142 " 

3. Monday Creek to Snow Fork, 
(Course southeasterly— distance nine miles.) 

Sec. 24, Monday Creek township. ...336 A. L. £. 

Sec 19, Salt Lick township'. ...320 «* 

Straitsville Mining Co 287 " 

Sec. 33, Middle Fork 270 " 

Sec. 12, Snow Fork, Ward tp., about.200 " 

4. HaydeneviUe to Snow Fork, 
(Course nearly east— distance eight miles.) 

Sec. 1, Green township ; 317 A. L. E. 

Sec. 82, Monday Creek, near Carbon 

Hill 270 " 

Sec. 14, Ward tp.. Poplar run 205 *« 

Sec. 2, Ward tjf>., Snow Fork 129 «» 



OEMBKAL BLBVATIONB Of THE GREAT SEAM. 

McLuney's Station 263 A. L. E. 

Tunnel four miles southwest, 24 feet 

below grade .338 ** 

Near New Lexington .360 ** 

Moxahala 266 ** 

Koons tunnel, three miles south- 
east ot New Lexington ..330^ " 

Bristol tunnel, north end *• 386 ** 

McCune*s saltworks ..346 " 

Newark Coal Co., Shawnee... 287 " 

Buckingham 186 ** 

Sunday Creek,on Athens county line. 76 '* 
Wright's bank, one mile west of 

Straitsville 336 *• 

County Tine, sec. 32, Salt Lick. 284 ** 

Hayden's mine, seo 1, Green tp....317 •* 

Sec. 24, Lost run. Ward tp .266 " 

Head of Michael's run. Ward tp....260 ** 

Heads of Poplar run, Ward tp. 206 ** 

Sec. 19, Brooks's mine. Wara tp....213 " 
Heads of Lick run« York township, 

Athens county 238 ** 

One mile below NelsonvUle, Athens 

county ^..138 " 

Snow Fork at county line ..126 ** 

Sunday Creek at Ewing. Athens Co. 76 •* 
Salina, mouth of Sunday creek, Ath- 
ens county 16 B. L.E. 

For the principal part of these levels I 
am indebted to Mr. Jennings, Chief En- 
gineer of the Hocking Valley railroad, 
and to his maps of this region. 

These sections represent geological col- 
amns several miles asander, on or near 
the line of bearing along which the strata 
theoretically are level. Looking sooth- 
easterly in the direction of the dip, the 
left hand column, or No. 1, gives a rea- 
sonable good exhibit of the beds near 
Moxahala, within a mile to the north- 
west. The Great seam is here the Upper 
New Lexington, the one next below the 
Lower New Lexington,and they are about 
the same thickness. They extend beneath 
the Koons tunnel three miles to the north- 
west, beneath the Bristol tunnel, six (6) 
miles to the west, through the country 
east of New Lexington, and beneath ihe 
tunnel three miles northeast of that place, 
into the valley of Jonathan's creek, where 
both of them are worked. 

From Moxahala they extend down the 
valley on both sides, to its mouth near 
McLuney's station, and thence to Zanes- 
ville. For the two coal seams next above 
these, I use the names given them by 
Professor Andrews. The first above the 
Great seam is called by him the middle or 
"Norris" coal, and the second the "Bay- 
ley's Bun" coal. There are places where 
one of them appears to be wanting, but 
probably more thorough examinations 
will show that they are generally present. 
In section No. 1, taken principally from 
Mr. Nichols, the Bayley's run is not seen. 
They have been traced from the lower 
part of Sunday creek valley in Trimble, 
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up that stream. and its braoches, through 
the ridge into the vallej of Mozahala; 
also, to the west into the yallej of Snow 
fork, and to all the eastern branches of 
Monday creek. Their thickness varies 
from two to five feet, and the qaality of 
the coal is not uniform, but is of the fat 
cementing or coking variety. Thus far 
the coke has not proven to be very solid, 
bat under improved methods this dif- 
ficulty can be overcome. 

■LIVATIOHB or TBI TTB8T AMD 8100ND COAL 
8BAHS ABOVI THK GRIAT BBAM. 

First Seam, Second Seam. 

, • , r — - * — ■ — 

H H g H 

n ^ n ■< 

^ 51 ^ £ 

ta S: o 'S. 

<» o o o 

m H OD 5 

!» . • r 

Locality. ft.in ft. feet. ft 

Bait Lick, Perry county, 
Sec83 28 42 2% to i^i 70 

Salt Lick, Perry county, 
Sec. 33, near center 2 2 50 4 7 80 

Salt Lick, Perry county, 
8ec.34 4 34 

Salt Lick, Perry county. 
Sec 21 5 50 

Salt Lick, Perry county, 
Sec. 23 4 40 

Salt Lick, Perry county, 
near Straitsville 2 60 

Salt Lick, Perry county, 
nearSbawnee. 2 40 4 7S 

Monroe tp.. Perry county. 
Sec. 19 4 6 52 .. 90 

Pleasant tp.. Perry coun- 
ty. Sec 10 36 

Pleasant tp.. Perry coun- 
ty. Sec. 30.. • 4 30 

Bristol, Perry county.... thin 60 6 70 

Ward tp., Hocking coun- 
ty, Sec. 6 36 .. 76 

Wardtp., Hocking coun- 
ty. See. 3 3 6 60 .. 86 

SECTION NO. 2 — SHAWNEE. 

The usual four beds of coal are found 
around Shawnee in their proper places, 
also a fifth higher up, not yet explored, 
lying a little below the Iron Point ore. 
Two furnaces are running on the Qreat 
Seam coal, and the upper or Shawnee ore. 
The two upper coal seams are bituminous 
and coking, but are not very uniform in 
thickness. Coke has been made from the 
Norris bed, and though not satisfactory, 
there are no doubt modes of making it 
which will secure better results. The 
flinty limestone below the lower coal is 
probably local, being rather too high for 
the "Putnam Hill" limestone. 

Passing over a low summit on the east 
to the waters of Sunday creek, the blue 
limestone and three beds of coals may be 
traced down the valley of Hadlev's Fork 
to Buckingham. Iron ore has been struck 
in several places in this valley. In con- 



structing this section I have had the 
sistance of Captain Abbott, a civil and 
mining engineer residing at Shawnee. It 
does not reach up to the general level of 
the country. Beds of limestone and of 
ore exist higher in the hills, which are 
not yet developed. 

SECTION NO. 3. 

This and the last are a little less than 
three miles apart. It is partly a compos- 
ite intended to represent all the reliable 
beds now uncovered, of which there are 
seven (7) of ore, five (5) of limestone and 
the entire group of coal seams. The same 
seams were shown in the profile heretofore 
published passing through StraitBville on 
the line of dip. Both the Bayley's run 
and the Norris coal have been opened on 
sections 33 and 34, but nowhere ex- 
tensively mined. In the five mines 
around Straitsville the average thick- 
ness of the Great seam is ten (10) 
feet. Here it is near the bottom of 
the valleys, but rises rapidly to the west, 
so that on Monday creek it is well op to 
the tops of the hills. 

As the beds rise in this direction the 
group of iron ores beneath the Great seam 
become more and more acoessible. Ore 
No. 2 from the top of the section, is in 
the place of the great Shawnee or Iron 
Point seam, overlaid by the same yellow 
and dun colored shales. The limestone 
which caps the hills is probably the 
''Cambridge" lime rock of Professor An- 
drews, which generally has ore on the top 
of it Between the Norris and the Bay- 
ley's run coal there is a bed of ore that 
has been found every where in its place, 
though it varies in thickness. In the 
country it has the name of the Sour Ap- 
ple seam. The. beds of lime rock between 
the Norris and the Great seams are not 
persistent, but appear to be local patches. 

SECTION NO. 4. 

This is made up by slight changes of 
out-crops from the profile of Mr. Nichols. 
It shows eleven (11) beds of ore, none of 
which are as yet fully wnupght. Ex- 
plorations are going on, on the eastern 
branches of Monday creek. Lost run. 
Sand run, and Poplar run, which indi- 
cate that there are several workable beds. 
All the seams of coal are present in their 
proper places. The main object in com- 
posing these four sections, taken at inter- 
vals along a line of 15 miles in length, is 
to show the reguUurity of the aeries. In No. 
1, at Moxahala on the extreme north, 
the Bayley's run coal is not shown, but it 
will probably be found in further research. 
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I have narked its place on that flection. 

On this section the upper lime- 
stone \fi regarded as the Cam- 
bridge. No beds of lime rook are 
yet discoyered below the Bajley's ron 
coal. None of these seetions go down to 
the Putnam Hill limestone, which is 
about (80) eightj feet below Great 
seam, but in none of them is the lime- 
stone wanting. If the Bhawnce ore is 
here, its place should be about one hund- 
red feet above the Great seam, ooming in 
above the Bayley ccal. 

In all of these sections, and all other 
sections and profiles I have seen in this 
region, all the materisls exist for making 
iron on the spot, and therefore at the low- 
est possible cost. 

FORMATION OB ORIGIN OF COA.L. 

This is a purelj theoretical question, 
▼ery interesting, but of no practical bear- 
ing. Of lale years geologists are so near- 
ly unanimous in their belief that coal is 
of vegetable origin, that an opposite 
theory is certainly against authority, and 
therefore regarded as a scientific heresy. 

But nothing can be regarded as sci- 
ence, until it reaches the form of a demon- 
stration. Discussion, hypotheses, opin- 
ions or beliefs do not constitute science. 

Mt views on this subject are of long 
standing, and published as early as 1839; 
but during the past twenty years I have 
published nothing and said very little on 
the subject, not because my convictions 
are changed, but because it is wholly a 
speculative question. 

It would require a horse and cart to 
carry all the disquisitions that have been 
published in tnat period to sustain 
the vegetable theory, and there is little 
prospect of a diminution. I refer to it 
here for the following reasons: 

No sooner had the bill authorizing a 
geological survey of 1869 become a law, 
than the present director of the survey 
appeared in person at Columbus to solicit 
for his place. He held a life long pro- 
fessorship in New York, but coveted the 
survey andi^its emoluments in addition. 
The Secretary of the State Board of Agri- 
culture likewise held a good place, but 
likewise wanted more. A cabal or ring 
was organized to accomplish these ob- 
jects. How much influence they exerted 
upon the Executive, I cannot say; but 
the result was that if his prerogatives had 
been placed in their hands, they could not 
have had matters more their own way. 
It tallies with all precedents that places 
obtained by such combinations, result, as 



in this case, in defiance of law and neglect 
of duty. I have it, on credible author- 
ity, that this virtuous ring consid- 
ered it honorable and proper to use 
my opinions on the origin of coal, 
to my disadvantage, in their elec- 
tioneering efforts around the State 
House, although I have publish- 
ed nothing on the subject for 
twenty years. I did not feel inclined to 
continue a discussion of no practical im- 
portance, neither am I disposed to change 
my convictions, merely for prudential 
reasons, and therefore now restate the ob- 
jections I hold to the vegetable theory. 

They are in short that three phyaioal tm- 
poanbUities must be overcome before it 
can be received. First — It is impossible 
to account for the requisite accumulation 
of vegetable matter, upon the hypothesis 
of peat bogs, for peat is never 
produced in tropical climates, and 
the vegetation of the coal strata 
is entirely tropical. Peat belongs wholly 
to high temperate or to low Arctic zones. 
It knows no geological horizon, but is a 
surface deposit in restricted local patches 
on rocks of all ages, and not itself older 
than the drift era. The peat and muck 
beds of that era, covered by the drift, 
have nowhere been transformed into coal. 

This mode of supplying vegetation has 
recently been given up, and in its place 
we have that of tropical air growing 
ferns, palms and mosses, rooted in vast 
marshes of shallow salt water. 

Secondly — No marshes of an extent 
equal to even the small coal fields exist 
upon this planet. It is neither philo- 
sophical or scientific to assume, without 
proof, that they have existed because a 
theory requires it. The largest of known 
marshes are at the deltas of great rivers, 
such as the Ganges, the Amazon and the 
Mississippi. None of these produce the 
vegetation of the carboniferous era. 
In none of them has coal been 
formed. In none has the plant growth 
arranged itself in layers or strata separate 
from the mud by which it is covered. 
The vegetation itself has only a limited 
portion of the chemical elements found 
in coal. Neither lime rock, iron ore, or 
sandstone which form the principal part 
of all ooal fields, are formed in the delta 
deposits. Vegetation exposed to the air 
in hot climates perishes rapidly. It does 
not assume the form of preserved carbon. 
To accumulate and preserve vegetable 
carbon from such a growth requires con- 
ditions and chemical changes of which 
we have no examples in nature. It is not 
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imponible that solid deciduoas or reein- 
ous trees maj be more or lees carbonized 
bj deep burial in the earth, bat the soft 
cellalar watery tissue of tropical plants is 
quite a different thing. 

Thirdl J — If such extensiye and shallow 
flwampe existed,filled with a dense tropical 
▼egetation. accumulated in such immense 
quantities, several hundred feet thick, 
without decay, and being entombed, were 
capable of famishing the elements of coal, 
it IS still necessary that for every stratum 
thus formed the land should sink regu- 
larly to such a depth that earthy s^i- 
ments must form over it, and remain so 
for a period of great geological length. 
The laiod must then rise parallel to its 
first position, and having reached within 
a few feet the surface of the ocean, must 
cease to rise, and remain fixed there dur- 
ing another geological period. It must 
thus rise and descend as many times as 
there are layers of coal, each time with 
the same horiiontal precision. 

Before adopting an explanation sur- 
rounded by so many complications and 
incongruities, we should consider whether 
there are not modes of formation more in 
accordance with the simple and direct op 
erations of nature, known to have been u 
operation in other rocks interstratified 



with coal. These are sandstone, shale, 
iron ore and limestone, which no one de- 
nies are sedimentary and chemical de- 
posits from the ancient saline waters of 
the ocean. 

It is not philosophical to take the coal 
beds interstratified with these rocks, out 
of the same category, until we are abso- 
lutely compelled to do so. The waters 
and the atmosphere of the carboniferous 
era embraced iH the ingredients to form all 
these strata, and the only question to be 
solved is the mode of separoiion or segre- 
gation. These ingredients were carbon, 
sulphur, oxygen, phosphorous, hydrogen, 
silica, magnesia, alumina, iron and lime. 

There is solid carbon in the form of 
graphite, and the carbonates of iron, 
magnesia and lime in the old rocks where 
there is no proof of vegetation, and like 
the coal beds immeasurably beyond the 
supply of idl the vegetation, recent or re- 
mote, of which there is any proof. There 
are oxy-carbons and hydro-carbons, in 
formations more ancient than the coal or 
any known vegetation. 

They had only to obey their chemical 
affinides to form, under known laws, all 
the beds of our coal series. 

Qoveland, Ohio, June 1, 1877. 
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•Prior to 1858 I had explored for the out- 
crop of Coal Na 1, from Massillon up the 
Tuscarawas Valley to the Summit, near 
Akron, thence throuRh Coventry, Spring- 
field, Talimadge and Brimfield to Ravenna, 
and over the Summit in Edlnburg, Charles- 
town,Paris and PalmyTa,in the valley of the 
Mahoning. These explorations were in de- 
tail,on every farm where the rocks appeared 

in plactf. On about twenty of those farms, 
borings and excavations 'were made to as- 
certam the thickness of the coaL At that 
time shaft-minmg had not been much 
thought of in Ohio, and even now has not 
been much put in practice. 

A remarkable feacure of Coal No. 1, along 
this line of fifty miles m length, where it is 
found in place, is that the seam is not gen- 
erally of workable thickness on the outcrop. 
The borings that have since been made 
within the border of the coal-field disclose 
great irregularities in thickness. Af- 
ter passine ten to fifteen miles with- 
in the oasin towards its central 
narts, it is quite doubtful whether 
No. 1 will be found: or if its geolegical place 
shall be found, whether it is of mineable 
thickness. What its cjualit^ may be is still 
more uncertain than its thickness. Persons 
who own land within a few miles of the out- 
crop, not higher than the limestone beds, 
No. 1 or 2. should test these questions by 
boring, because there are chances of sue- 



So little that is new or practically valu- 
able has been disclosed by the recent geo- 
logical survey, in the counties along the line 
I have mentioned, that I am induced to give 
some of my observations, made before the 
survey was authorized. 

The accompanviug outline map shows, by 
the broken line C Q C. the general edge or 
outcrop of coal seam No. 1. On the Sumner 
Hill, west of Summit Lake, near Akron, 
there is an outlier of this seam, embracing 
several hundred ac>res, represented by the 
oval at A. The coal has been seen in several 
places, but nowhere exceeding three feet in 
thickness. Across the valley to the east in 
Coventry and Springfield it attains a 
workable thickness, over a large space, 
where it is and has been extensively 
wrought. At B., in the northwest- 
erly part of Tallmadge, is another 
outlier, where the first coal m 
Ohio was worked in the year 1810. From 
this property the first coal was taken to the 



Obio Canal for the Cleveland market in 
1828 by my father, Asaph WhitUesev, and 
Samuel Newton. In 1888 the Tallmadge 
Coal Companv was organized, embracing 
nearly all the mil. Under more than half 
of it the coal was not thick enough to be 
successfully worked. The remainder is now 
nearly worked out. 

It has been found at its proi)er elevation 
through Tallmadge from the Little to the 
Great Cuyahoga Rivers, but at only a few 
points of worlukble thickness. Borings made 
on the highland in Tallmadge, east of the 
outcrop, have not been successful. Through 
tne northerly part of Tallmadee its place 
can be traced bv the underlying fire clay 
rock to Sawyer^ Hill, in the northwestern 
corner of Brimfield, tne coal being thin and 
frequently wanting. As shown on the 
miniature map, the elevation of the lower 
coal seam in Coventry and Tallmadge is 
about the same. There are everywhere 
local variations of level of twen- 
ty-five or thirty feet in the same 
mine. To get the precise average 
requires a careful survey of each mine 
and each neighborhood. The average of 
Coal Hill, Tallmadge, is about SM feet above 
Lake Erie. Between the coal and ^the con- 
glomerate there are beds of fire-clay and 
shaie, with nodules of iron ore. 

At Cuyahoga Falls, the bottom of the 
conglomerate is 350 feet A., and its surface 
470, the level of the canal being 45L North 
of the Cuyahoga, in Stow, Summit county, 
the conglomerate is the surface rock, where 
the coal is, of course, wantinar. 

In the valley of Plum Creek, in Brimfield, 
Portage county, south of Kent, at the 
proper level the rocks are seldom seen in 
place, though on both sides the laud is high 
enough for the coal, being over 500 feet 
above Lake Erie. The old openings are ref>- 
resented on the map by an O in the broken 
line, which indicates the outcrop. From 
Sawyer^B Hill, easterly and northeasterly, 
through Brimfield and Franklin, until the 
valley of Break Neck Creek is reached, near 
where the old woolen mill of Woodward & 
Company once stood, the coal is covered by 
drift. H!ere it was opened forty years since, 
but was thin and had little cover. Thence, 
easterly, the place of the coal is about 
25 feet beneath the oanal summit at Raven- 
na, which is 501 feet A. L. E. Here nothing 
is seen In place except drift clay, gravel 
and hard pan. Coal — No. 1 — ^reappears be- 
yond the summit on the east, in the valley 
of Barrel Run, near CsmtipbelUport, at a 
general elevation of 450 feet. 



Many years since it was opened in the 
northwest part of Edinburgh on Barrel Run, 
And may easily be found at the proper ele- 
vation; out it is everywhere thin at the out- 
crop. A.bove it is the usual dark gray shale, 
ana resting on this the "Massuion sand- 
stone," whteh is the surface rock in Roots- 
town and the western part of Edinburg. Am 
the base of this rock is 40 to 70 feet above 
coal No. 1. that seam should be found over 
a large part of both these townships, but as 
to its thioknef» it is not safe to prediot The 
so-called coal Nu. 2, which is occasionally 
found at the base of the Massillon sandstone, 
is sometimes mistaken for No. 1. This bed 
is of no practical value. To the west and 
northwest of Ravenna the Massillon sand- 
stone may be seen, but the country in this 
direction and to the north, in ShalersviUe, is 
covered by heavy drift hills and hollows 
at the level of No. 1 coaL Through Edin- 
borg and Palmyra, on the south side of the 
Mahoning, its place can be found in the 
ravines that come down from the hills into 
the valley. On the north side of the Ma- 
honing it can be found occflMionally as indi- 
cated by the dotted line and circles, through 
Charlestown and the northwesterly part of 
Paris, into the southwest corner of Wind- 
ham. I have not seen it in those townships 
exceeding twenty inches in thickness. There 
are protlabiy limited patches of coal thick 
enough to work under the highlands in 
Freedom and ShalersviUe, a question to be 
settled only by borings. Its place is about 
150 feet beneath the lower limestone. The 
smnmit in Freedom is reported to be 613 
feet A. L. E., which is not far from the 
elevation of this limerock. 

On the south of Ravenna the railroad 
summit in Rootstown is 595, and the place 
of the coal less than 150 feet beneath it, 
probably within 125 feet. Coal No. 3 (of 
the reports) lies directly under Umestone No. 
1, or the blue, and Coal No. 4 beneath 
limestone No. *^, known as the gray. 
These limestones are seldom more than 
thirty feet apart, and useful guides to the 
position of the lower coal, but the coal 
strata of which they form the roof are only 
of local value. They are above the Massil- 
lon sandstone, and are frequently seen in 
the townships of Deerfieid and Atwater. 
In boring for the lower coal, it is much 
better to start on a rock in place whose geo- 
log:ical horizon is known. The probable 
depth can thus be known, and when that is 
reached, great care should be used to pump 
frequently and to preserve the material 
brought ap. Wichout skill and done obser- 
vations the value of a bore may be lost en- 
tirely. 

In iSuffleld and Randolph the stratified 
rocks are generally hidden by the drift 
which assumes the form of true glacial 



moraine& There are in Suffleld loose 
blocks of limerock that appear to be differ- 
ent from Nos. 1 or 2, probably lime- 
stone No. S, or the white limestone, 
which is nearly as regular as those below, 
and which is not far below No. 5 CoaL It is 
very common in Columbiana, Stark and 
Tuscarawas counties, and makes a much 
whiter lime than the other limestone 
b^ds. 



[From the Proceedings of the American ABsociation for the Advancement of Science, 

Vol. xxvii, St. Lonis Meeting, Augost, 1878.] 



Ancient Glacial Action, Kelly's Island, Lake Ebie. By 
Chas. Whittlesey, of Cleveland, Ohio. 

In September, 1873, 1 visited Kelly's Island in Lake Erie, for 
the purpose of examining the great ice grooves for which it is 
remarkable, especially those at the quarries on the north side. 

Kelly's Island is one of a group situated near the west end of 
the lake in shallow water, all of them of Kmestone^ in nearly hori- 
zontal beds. None rise many feet above the water level. 
' They formed originally a part of the mainland on the south, and 
of the low coast to the west. Probably all of the lake, west of 
Point Pellee, in the pre-glacial period, was more land than water. 
Instead of a lake with islands, it must have been country with 
lakes, rivers and swamps. 

(289) 
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Wherever the rocks are laid bare, the evidences of ice action 
are HDiversal and very marked. In Sandusky city many of the 
cellar bottoms show polished, grooved and striated surfaces of 
rock. 

Around the islands, and along the shore, wherever the waves 
have carried away the drift hard pan covering the rocks, large 
spaces are laid bare, and the grooves and striie are seen, as fresh 
as those beneath the present glaciers of the Alps. 

A very convenient place to observe them is at the southeast 
comer of Kelly's Island, about a mile east of the Island Houte. 
Here the rock is very smooth and level, and the lines are remarka- 
bly straight. A sample of this gtaciation embracing a length of 
800 feet is here given. 




The bearing of the straightest and best defined lines is S. 75° 
west, with slighter ones crossing these at N. 80° west, magnetic. 
There were a few straight grooves observed, bearing N. 25° west. 
These lines show a slow direct motion to the west, with short 
changes of direction, sometimes quite sudden, after which the 
original course was resumed, as at a, Fig. 1. In size they are 
from a mere line to a depth of an inch, with a variable breadth 
seldom greater than twice the depth. Such furrows are no doubt 
due to stones held firmly in the ice as it progressed. At b, a new 
groove commenced and another terminated. These stones are 
abundant in the hard pan, showing flat and striated facets, where 
they came in contact with the rock. Smaller lines and polished 
surfaces are due to the joint action of gravel, sand and ice. 

This long-continued movement of many centuries' duration, 
along the axis of the lake from a northeasterly direction, cut away 
new channels between the islands, and ground down their surfaces. 
On their easterly sides the polished surfaces extend beneath the 
water. As the mmnland rises from the coast towards the interior, 
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they are foand at all elevations, to 700 and 800 feet above the lake. 
The thickness of the ice mass, must have been at least 1500 feet. 
This slow but resistless motion, crushed and transported the sofb 
shales of the lake basin, and materially wore away the harder sand- 
stone and limestone strata, south and west of the lake. 

By this means the face of the country was rendered less rugged 
than it had been in the pre-glacial period. The summits were 
rounded, and the valleys filled with the debris. 

Across the north side of Kelly's Island is a limestone ridge, 
which came near being separated from the southerly part and 
left in the form of a long rocky islet. 

The ice movement passed over it lengthwise, striking it at the 
northeast end, where the dock and quarries of the Calkins Lime 
Company now are. This projecting buttress was scarred, crushed, 
pulverized, and partially torn away. 

The evidences of this are still distinct wherever the rock is laid 
bare. South of the ridge is a long depression parallel with it, 
which is largely due to the erosive power of the all-pervading 
glacier. It is now a rich valley in the form of a bay, but little 
above lake level, covered with vineyards. The island embraces 
less than 3000 acres of surface, of which this is the most valuable 
part for agricultural purposes. 

On the sloping sides of the ridge, the rock is polished and 
grooved in the same manner as oil the flat surfaces. Long troughs, 
straight, crooked and warped, are thus' scalloped out, many feet 
wide and deep, extending hundreds of feet in length. 

The results of this action around Quarry Point, I propose to 
illustrate with some detail. 

Mr. John Dean^ the company's agent at the quarry, has taken 
an interest in the bold ice lines, exposed as the work of quarrying 
progressed. By his care, with the advice of company, he pre- 
served the most remarkable of them for a considerable period. 

Everything was thus in fine condition for examination. It was 
also arranged that photographs should be taken at -several points. 

This was afterwards done with good taste and judgment, by 
Mr, A. C. Flatty an artist of Sandusky. A coUp d*oeil sketch of 
the shore and quarry is here given. 




PlsnorQnarrydnd Landing— sea , qaarry of 1H73; n, oldqnapiTi 

r.prewnt dock and landing; a, Kellj'e old dock. degtrOTed; A, large groove, straight: B, 
nonherl)' groove, crooked; p, ibe angular stooea or the old dock became pebblea bjraurluoDi 
(, (.libareglaclaladaarfacepMHingbeneBtblbedilltA; o, polut wbere the tracing FJg. 3 vaa 




filaolAl atrln at o, weat Of Kelli'a dock q, bearing N. 80* waet The broad groave W W, M, 



M* aaab Saaie one tnentj-fonrth of natore. Reduced phocograph of a tracing on dolb. 
(24!) 
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A few views and proOles are g;iveii to represent phenomena which 
are so rare in the history of glaciation that I have never seen 
another instance precisely like them. The cut (Fig. 3), represent- 
ing the strie on a large flat surface at o, is iVom a tracing upon 
muslin, taken by Mr. Dean and myself, size of nature, six feet by 
eleven, and photographed to one twenty-fourth of nature. 

Profiles of the two largest and most singular grooves, A and B, 
of the coup d'ceil sketch, are given in Figs. <t and 5,tnnch enlarged. 



PrcifllaaiiC(I,ri(.(t,li>akuigneii. a, 




f, Fig. a, looking weet. 



There 1b nothing nnuaual about the most southerly one A A, 
except its size. It is straight, broad and deep, and its axis is 
nearly east and west, parallel with the general course of the finer 
lines engraved everywhere on these roeks. 

More interest attaches \o the northerly one, B B: It is very 
tortuous and irregular, both in width and depth ; and it is, there* 
fore, quite difficult to convey a correct idea of its appearance. 

The outlines of the horizontal plan. Fig. 6, represent the outer 
edges, where it is broadest. Mr. Piatt's photograph, which is re- 
produced in Fig. 7, gives a lifelike view of the upper or west end, 
where it is descending rapidly towards the east. 

On the hardest and least perishable part of the rock within the 
groove, there are very fine but distinct striffi, like those on the flat 
rocks adjacent, plainly showing ice action ; but large portions of 
it are smooth, indicating that a part of the wearing process was 
due to water action. About sixty feet in iengtli has been uncov- 
ered, of which something more than twenty feet was destroyed in 
working the old quarry. It can be traced across this excavation 
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easterly, to a knob which is left standing a few feet high, where it is 
covered by drift. On the west, the prongs as they become smaller, 
are also filled up with loose drift materials k h. There are parts 
of it near the middle which are lower than either end, but there 
may have been in the old quarry other branches towards the east, 
which were lower and have been destroyed. One of these probably 
came out on the bay, near the most southerly part of the dock. 

For the purpose of showing the changes of form which this 
crooked and fluted groove exhibits, I give the Figs. 4 and 5, cross- 
sections. 

Fig. 5 is ttie first one on the east, and represents the wall S S, 
about twenty feet high, which bounds the old quarry n on the 
northwest. Here the trough B is broad aad regular, but deeper 

Fig. 8. 




SI 120 f^eti bieadUi, B to 12 ttxt; depUi, t to 



than A. Three strata are visible : a thin flint bed ; next above it 
the quicklime bed, which is the most valuable ; and above this to 
the surface, a stratum that does not make lime, but is shipped to 
the iron furnaces for flux. Beneatli, the rock is not worked. Over 
the whole was originally a thin layer of drift hard pan, 7ih. In 
this profile the crooked groove B B, has been worn down into the 
quicklime bed. 

Pi-ofile Fig. 4, along the line c d, shows quite an irregular section, 
the north wall being vertical or projecting over the channel, the 
bottom of which is double and in the form of offsets or benches. 

Fig. 5 shows how it is separated into branches, a view of which 
is seen in the photograph (Fig. 7) taken from near the point e 
(Fig. 6), looking southwest. Here the ends of all the channels, 
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wUcb converge at e, are closed with drift kh, and cannot be fol- 
lowed to the extremities. 

From inspection it is evident that the sinuous groove B B, is 
due in part to the dissolving action of mnning water flowing out 
beneath an ice-cover. This flow is known to talie place beneath 

rig. 7. 




Uppec End or Ice Groove B, Keller's Itlsud, IooUdk Soalhweat. 

all glaciers It is muddy or gntty, according to the rock over 
which the movement taliea place , sometimes carrying out gravel 
and small stones. The erosive effect of such streams is increased 
by pressure into the channel ; the ice not being entirely rigid, bat 
capable of being bent, to fit the depressions beneath it. 

[Printed at the Salbh Pkesb, March, 1S79.] 



GENERAL GEOLOGY OP THE COUNTIES OP COLUMBIANA, 

STARK, AND TUSCARAWAS. 
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STRATA BELOW THE CO.'L. 

Until it is definitely settled what is Portage and Chemung in Penn- 
sylvania, to the Ohio line, those terms cannot be used with much cer- 
tainty in this State. , 

The paleontologists have lowered the line of the carboniferous here, 
until it lies below both of them. 

Stratigraphically, the following arrangement seems to me the nearest 
approach to a solution : 

Fbrst — Beneath the coal a ^^ congloffn^ate jrrowp,"* embracing the pebbly 
sand rock, the shales, and the Berea grit, which frequently has pebbles 
of quartz. Groing southerly these graduate into the Logan of Professor 
Andrews, and include the Maxville limestone, all of which are irregular, 
but belong to the sub-carboniferous series. 

Seamd, — The ^^ Waverly Ghoupj^^ embracing the flags and shales below 
the Berea grit, to the black or Huron shale. This is characterized by 
sandstone layers of a finer grain ; a greenish-yellow color, and occasional 
pebbles, rapidly passing into olive or light-green shales, with thin plates 
of iron ore and ferruginous sandstone. The local subdivisions of these 
two groups, from the Lake to the Ohio River, yet remain to be worked up. 

We must keep constantly in mind the distinction between the general 
dip of the strata and their local irregularities. 

Locally they all present curved and warped surfaces; producing basins, 
troughs, mounds, and ridges, of no regular pattern. 

Taking the lowest places in these basins, representing the sumps and 
swamps of the mines, over large spaces ; the elevations of such points 
show an inclination quite regular as to direction, but differing materially 
as to the amount or rate of inclination. Whenever we fix the elevation 
of three such points, we have a plane of dip for the space represented. 
Until this is done, there is ample room for mistakes in the identification 
of strata. Any survey where these data are neglected will soon require 



rectification. 'It is much easier to arrange them oonjecturally, hat quite 
unsafe. It would be reasonable to conclude that the upheavals of the 
Alleghany mountain chains, which occurred after the carboniferous 
epoch, would produce undulations, folds, or disturbances in the Ohio 
coal strata, but a close examination does not sustain such an hypothesis. 
The irregularities visible in these beds appear to be due to currents of 
deposition, which swept about in channels and eddies, producing ridges 
and hollows on the ancient bottom, as the ocean waters do now. 

Beds of sandstone and shale are the most irregular of the series. 
Those of limestone, iron ore, and coal, are more persistent, because their 
deposit is due not only to mechanical sediments, but to chemical attrac- 
tion and segregation. The shales and the sahdstones are almost without 
chemical affinities, and were deposited by currents, with a variable force, 
acting without system. The mineral substances with which the car- 
boniferous seas were charged, gank in comparatively quiet and muddy 
waters, and therefore with more regularity than the earthy matters; but 
in neither case with perfect uniformity. Theoretically the thin mineral 
strata should be, and in fact are, aboat equally persistent ; bat it is not 
safe to assume that any of them are identical with other beds of the 
same minerological character, until the connection is made out by close 
examination in the field. 

We have now all the facts we are likely to have for many years to 
come, relating to the physical geology of Ohio. Whoever looks through 
the reports on economical geology, in the coal-producing counties of the 
north-eastern district, will be unable to reach satisfactory conclusions. 

A comparison of the profiles and of the text, where it relates to strati- 
graphy, will show numerous contradictions. 

For the purpose of testing the theory of the persistence of Coal Seam 
No. 6, and of the Putnam HiU limestone^ I have made a comparison of the 
vertical sections over a large part of the region. I give, in the form of 
skeleton profiles, the results of this comparison. To do this fairly, I as- 
sume, with the reports, that No. 6 is persistent, and use it as an horizon, 
bringing the other coal and limestone beds into their physical relations 
on that theory. 

I think this comparison, thoroughly carried out, would show that No. 6 
and the Putnam Hill limestone cannot both be persistent. If one is, 
the other is not. 

After studying this subject since 1837, doing, I believe, as much field 
work as any other geologist has bestowed upon it, I am not able to say 
that any one of the coal seams of the lower series is continuous. At least 
it has not been demonstrated to be so, by exact physical profiles. Between 



the typical No. 6 ooal, in the valley of the Tuscarawas and that of the 
valley of Little Beaver, facts are lacking to demonstrate their iden- 
tity. 

The Yellow Creek series is connected with these two valleys, as yet, 
only by a plausible hypothesis. From Zoar down the Tuscarawas to Co- 
shocton, at the confluence of that stream with the Walhonding, forming 
the Muskingum, Nos. 5 and 6 are in place, though in several places the 
elevation is fifty to sixty feet too low. From the southerly part of Co- 
shocton county to the middle of Muskingum and Licking, the connection 
of No 6. with the upper New Lexington seam is yet to be proven. 

To make these comparisons I am obliged to use a very small scale of 
profile, and to be content with only a few sections. A large part of them 
are taken from the official reports. Groups Nos. 1, 2, and 3 follow in reg- 
ular order, from the State line, through Columbiana, Stark, Carroll, and 
Tuscarawas counties, to Muskingum. If put together, end to end, they 
would form a profile of the beds of limestone and coal, for the lower coal 
series, half way across the State. 

Mgure No. 1 shows, everywhere in Columbiana county, No. 3 limestone 
not far below No. 6 coal. 

Figure No. 2, sections a and 5, in Carroll county, show No. 5 coal to 
have a limestone roof, which, possibly, represents the white lime-rock of 
Columbiana. The other official sections, e, «{,«,/, ^ t, do not show it. 
Between the Zoar section, Mgure No. 2, /, which is typical for No. 6 coal, 
and the Zanesville section, Figure No. 3, g, typical for the " Putnam Hill 
limestone," there is represented a space of about fifty miles, in a direct 
line. The local sections of the reports for this space show, in places, two, 
^three, and four beds of limestone beneath Nos. 5 and 6 coal. Probably a 
thorough exploration would bring out three seams over most of this 
space. Beginning at Navarre, in Stark county, Nos. 1, 2, and 3 are found 
in regular order, on both sides of the river ; also at the forks of Sugar 
Creek, and the^j^ce, wherever the valleys are deep enough for them, over 
the summit, southerly, towards Coshocton, full half way to Zanesville. 

I insert below a tabulated list of elevations at points where the three 
beds of lime-rock are found in the same hill. 
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This upper bed, or No. 3, not having entered into the ofScial obserTii- 
tions, the prmeiseB being false, the conclusions must of neoeseity be 
wrong. The question arises, to which of the three beds on 9ngar Creek 
efaall the typical Putnam Hill limestone be attached t Is it the eqniva- 
lent (^ any of them 7 The connections I have made, by dotted lines ki 
Figare No, 3, are not to be regarded as conclnsiTe ; they are simply of- 
ficial. It is much more probable that it should be connected with No. 3 
limestcHae. 

No. 2, or the " gray limestone," cannot be forced into the position of 
the Putnam Hill in the present state of information. 

If the gray limestone of Tuscarawas coold be shown to be the same as 
Prof. Andrews' typical Pntnam Hill, this chasm would be bridged over. 
As yet only a few of the timbers are set up, and at points not in close 
relation to each other. 

The Upper New Lexington seam, at Zanesvilie, assumed to be No. 6, is 
continuous to the Hocking Valley at Nelsonville, where it passes beneath 
the highlands that continue to the Ohio River. In this space, the num- 
ber and the eqaivalency of the beds has been a subject fA much discus- 
sion. As Prof. Andrews has devoted more time to this field than any 
other geol(%i8t, and his local sections are more numerous than all others, 
it is reasonable that we give most weight to his opinions. 



By reference to Figure No. 4, the position of the three limestones will 
be understood, over a space of forty miles. All of the regular beds have 
eoal under them, which is not represented on account of the small scale 
I am obliged to adopt. All of them have bunches and layers of flint, 
which sometimes extend to the entire thickness of the stratum. As 
groups, the three limestones and the three coals above them, Nos. 5, 6, 
and 7, are quite regular. Coals over limestones, so far as I have observed, 
have shale beneath, never resting upon the lime-rock, while coal seams 
underneath the lime-rock are without this intervening shale — the lime- 
stone forming the roof. 

For the Sugar Creek Valley, the following arrangement fits better with 
the ofBcial nomenclature, than any other which I can devise on present 
information : 

FIRST — COAL. 

At the base of the series, Coal No. 1, beneath the shale underlying 
the ^' Massillon sandstone." Immediately beneath this sand rock is an 
irregular show of coal, of no practical value, known as No. 2. 

SECOND — LIMESTONE AND COAL. 

Limestone, No. 1, forming the roof of Coal No. 3; the coal often 
wanting and seldom workable. This limestone is frequently overlaid by 
iron ore. The place of Coal Na 1 is about one hundred and sixty feet 
below this limestone. 

THIRD — SANDSTONE. 

The second, or '' Deardorff Sandstone," is very irregular in thickness. 
Beneath it there is occasionally a bed of thin irregular coal, sometimes 
called No 3a, and also No. 4. It may be seen at Sheplar's, at 2ioar Sta- 
tion, and at the forks of Sugar Creek. Between it and the Massillon 
Sandstone there is a black or dark colored shale of considerable thick- 
ness. In the published profiles, this sandstone is confounded with the 
Massillon, the top of which is forty to fifty feet below. 

FOUBTH — LIMESTONE AND COAL. 

Limestone No. 2, over Coal No. 4, which is probably not " Putnam Hill." 
In places there are both coal and fire-clay beneath this limestone. Be- 
tween Limestone Nos. 2 and 3 there is another bed of sandstone, thirty to 
eighty feet thick. 




FIFTH — COAC. 

A bed of coal, three to fonr feet thick, ten to thirty feet ahove the last 
named stratum of limeatine, which ie of good quality for general nees, 
is opened at Fisher's mine, near Justus Station, fire hundred feet 
above Lake Erie, also, near Bolivar, and at Weimars, 488* A, Agnoe Hill, 
476', Dundee, Barr's Mill, and around Shanesville, near which it passes 
beneath drainage. 

SIXTH — UUESTONB AND COAL. 

Within a vertical interval of seventy-five to ninety feet, Limestone 
No. 3 comes in, over which in some places is a heavy sand-rock, in others 
& heavy bed of shale. 

This corresponds to the white lime-rock of Columbiana oounty, and 
resembles the Putnam Hill, in being the first beneath Coal Noe. 5 and 6. 
It does not everywhere carry coal beneath it, but as it does in some places, 
aad also fire>clay, in accordance with the Ohio system it should have a 
iplace among the numbers. At Avondale, all three of the limestones and 
their undeilying coals are seen, according to Prof. Andrews, in regular 
order, but compressed into a vertical space of only sixty-eight feet. 
There is, besides, a bed of flint next below Coal No. &, and, below all, a 
:^ndBtone. 



1 BvOAM Cbkik Taixkt, to Cobhoctok. 
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8EVBNTH — COAL HO. 5. 

Generally, within thirty feet of the third limestone, there is a bed of 
coal corresponding to No. 6 of the reports. It is not everywhere work- 
able ; but, within a few feet above it, there is frequently a show of iron 
ore, often in great force. A heavy bed of dark brownish red shales occu- 
pies most of the space from Na 3 Limestone to No. 6 Coal, well charged 
. with ores of iron. This bed is above the Limestone Group. It is an 
error to place this seam beneath the No. 3 Limestone. 

SIQHTH COAL HO. 6, 

Twenty to thirty feet above No. 5 is the most regular and valnable ooal 
of the series in northern Ohio. It ranges from 3^ to 4^ feet in thickness. 
Generally, after passing a light bed of shale, there is over it a heavy 
stratum, of irregular thickness, known as the " Mahoning" sandstone. 

NINTH — COAL »0. 7. 

From ninety to one hundred feet above Coal No. 6, No. 7 comes in, cap- 
ping the hilla, above which is the weU<known horizon of blaclAand and 
mnmtain ore. The coal is of very little value, except for calcining the 
ore which overlies it. Above it there is, in some places, a lime-roek, 
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having a blue, buff or white color, but it is not as regular as the lime-rocks 
lower in the series. The area of this coal is comparatively small. At 
Sander's Mine, west of the Kilbuck, and at Trenton, on the Tuscarawas, 
may be seen a blue lime rock between Coal Nos. 6 and 7, which is prob- 
ably local. 

The sections at Zoar, Mineral Point, the tunnel, on the Pittsburgh 
Branch Railroad, and near Magnolia, are quite diverse, and, therefore, 
not reliable, as representing a type of the series. The one made with an 
engineer's level by Mr. Jones and myself, near Nav^arre, comes much 
nearer to a typical section. 

Since Profile No. 4 was engraved, the railway company has taken ad- 
ditional side levels to the beds of limestone, iron ore, and coal in Sugar 
Creek Valley. These have disclosed more of the irregularities in the 
surface and the thickness of the Deardorf sandstone. At Wm. Adams's 
a mile and a half north of Dundee, its surface is ASff A., with a thickness 
of about fifty feet. At Graber's old mill, one and one-half miles north- 
west, it rises to 488' A., with a thickness of about one hundred and eight 
feet. Four miles southerly, at Barr's Mill, it has sunk to four hundred 
feet, thickness not seen, and at School-house No. 7, three miles further 
south, rises to 462^ 

The middle limestone conforms in part to these depressions, and in 
places is cut out by the elevations. At Adams's, it is 472' ; at Barr's 
Mill, 413' ; and at Shanesville, 454'. The Fisher Coal does not conform 
as closely to the sandstone as the lime rock. At Adams's it is about 
484', at Barr's Mill about 463', and at Shanesville 458'. 

Across the valley, east from Shanesville, on the land of Ben Hochstet- 
ler, about twenty-five feet above the Upper Limestone, a fourth lime-rock 
exists, which extends southerly to within a mile of Bowville, but was 
not seen on the west side of the valley, and is doubtless local. In places 
it is eight feet thick, and produces the whitest lime I have seen in the 
coal series. It is loosely bedded, coming out in thin, rough slabs, of a 
gray color. Two miles south of the Rowville Summit, I saw a lime-rock 
about twenty-five feet above Goal No. 6, corresponding to what I have 
noticed above this seam at Sander's mine, west of the Kilbuck, and at 
Trenton, on the Tuscarawas, of which I find no mention in the reports. 
On the west side of Sugar Creek Valley, there is a very great change in 
the sandstone beds, both above and below Coal Nos. 5 and 6. 

These upper coal seams and their shales are the most uniform strata of 
this region. On the eastern side of the valley, the so-called Mahoning 
sandstone is slaty, and seldom visible, and in its place are heavy beds of 
shale. 
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The typical Patnam Hill Limestone is at Patnam, opposite Zanesville, 
eighty feet below the Upper New Lexington, Great Seam, or Nelsonyille 
Coal| as it is variously called. Here this lime-rock lies about eighty feet 
above the channel of the Muskingum River, and one hundred and ninety 
feet above Lake Erie. Prof. Andrews has traced it northerly up the val- 
ley to a point eight miles north of Dresden. The detailed sections made by 
himself and Mr. Jones at Morgan Bun, near Coshocton, do not fix the places 
of the Putnam Hill Lime-rock, with certainty ; nor of thesoK^edCoal No. 
6. Those made by Prof. Newberry in the valley of Simmons's Creek, eight 
miles west of Goshocton/do not determine its position there, nor do those 
ol Prof. Stevenson and Prof. Read in the valley of the Licking. More 
physical sections and closer comparisons are necessary to demonstrate the 
position of the Putnam Hill Limestone in Coshocton county. For the 
purposes of this paper, I assume that No. 3 Limestone of the Avondale 
Profiles, made with strict accuracy by Prof. Andrews and Mr. H. D. Den- 
nis, is the Putnam Hill, 384 A. L. E. 

As all the profiles show a difierent number of seams of coal and beds 
of limestone in difierent parts of the Ohio Coal Field, it follows, of neces- 
sity, that a part of them disappear, or that additional ones come in. 

The following abstract proves conclusively that all the beds can not be 
persistent : 
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In the proceedings of the Boston Natural History Society for Novembei 
1874, 1 gave reasons why No. 6 coal in the Coshocton county profiles, ma; 
not be the seam having the same number in the Tuscarawas profiles 
The final report places their identity in a better light than before, bu 
does not fully settle the question. They can not be brought into hai 
mony upon the theory of undulations, caused by the uplifts of the AUe 
ghanies, for the axes of the undulations lie at all angles with these up 
lifts, showing that they are merely local troughs, and basins of deposi 
tion. Frequently, the lower coal seams were deposited in pre-existinj 
hollows of the Waverly, and thus are limited on all sides by the edge 
ol those local basins. Such circumscribed beds can not be said to be th< 
equivalents of beds in other basins, until the connection is proven h] 
exact physical profiles. 

From the Muskingum to the Hocking the identity of seams No. 5 am 
6, which form a pair, and lie only twenty-five or thirty feet apart, maj 
be comsidered as established, the Upper or No. 6 being the Great Seam o 
Perry county. Beyond this, towards the Ohio River, there is still a dis 
cussion between Professor Andrews and other eminent geologists, in re 
gard to the equivalents of the Putnam Hill limestone, and of the No. ( 
coal. If it can be established that No. 6 is continuous from the Penn 
sylvania line to the Ohio River, the reports will be vindicated, and th< 
Ohio system will assume much more simplicity. At present it can onlj 
be said that one coal seam has been traced with certainty through the 
series, and th^t is the Pittsburgh^ Wheeling^ arid Pomeroy bed^ above the so 
called barren measures. 

Using this as the only well-fixed horizon, there are below it, as repre 
sented in the above, table, in Columbiana and Jefferson counties ten (10^ 
seams of coal and six (6) of limestone. In the Conotton Valley, accord- 
ing to Prof. Read, there are seven (7) beds of limestone, and seven (7) oj 
coal. In Muskingum county eight (8) seams of coal, and twelve (12) ol 
limestone. Further south, at Hocking and Athens counties, different 
observers do not agrpe as to the number of limestone, iron ore, and coal 
strata. There are profiles showing eleven (11) beds of limestone, and 
seven (7) seams of coal. In Gallia and Lawrence counties, on the Ohic 
River, Messrs. Andrews and Gilbert give in the same vertical space, seven 
(7) beds of limestone, and ten (10) of coal. 

On the waters of the Tuscarawas, in the county of Stark, the west half 
of Carroll, Tuscarawas, Wayne, and Coshocton, is a geological field, where 
the strata have many features in common, which may be recognized as 
far south in Licking and Muskingum counties as the Licking River and 
the National Road. Beyond this line in that direction, changes occur in 
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the namber and the character of the bede, which renders it difficult to 
establish strict identity in the series. 

In the other direction, on the waters of the Great and Little Beaver 
Rivers, and of Yellow Greek in the east half of Carroll, in Columbiana^ 
Mahoning, and Trumbull counties, and over the line in Pennsylvania, 
there is also a manifest difference in the deposits, from those on the waters 
of the Tuscarawas. Notwithstanding these variations. Professor New- 
berry concludes, that coal seams Nos. 5 and 6 are continuous from the 
Pennsylvania line on the east, through the summits between the waters 
of the Beaver and the Tuscarawas Rivers, to Zoar, Trenton, Coshocton, 
Zanesville, New Lexington, and Straits ville. 

Coal seam No. 1 has been traced from the valley of the Mahoning, on 
the east line of the State, along its outcrop through Portage, Summit, 
Stark, Wayne, and Holmes counties. 

No. 1 coal beneath these very regular beds, is very irregular of deposi- 
tion. It consists of a series of hollows and ridges, sometimes connected 
and at others isolated, the rims of which are thirty to fifty feet above the 
bottom. In the coal seams above the lower lime-rock group, the same 
irregularity may be seen. Coal seams Nos. 5 and 6, and the associated 
rocks on Yellow Creek, vary in level eighty and one hundred feet in a 
mile. At Morgan Run, near Coshocton, there are waves in the upper 
seams like those at Massillon and Niles in the lower ones. 

No. 3, or the lower limestone coal seam, is readily traced from the Ma- 
honing Valley westerly, lying about one hundred and sixty feet above 
No. 1, as far to the west and south-west as Sugar Creek Valley, in the 
north-western part of Tuscarawas county. 

Elevations of Points in the Limestone GhEtoup. 



Places of obaervation. 



Poland ..... 

New Lisbon 
Navarre .... 
Bolivar..... 
AgnosHill , 
Avondale ... 

Zoar 

Magnolia... 



Elevations above Lake Erie. 



Lower lime- 
stone, No.l . 



340(f) 

290 

452 

386 

370 

316 

300 

836 



Middle lime- 
stone, No. 2. 



365(r) 
Not given. 
477 
422 
476 
351 
370 
376 



Upper lime- 
stone, No. 3. 



425(r) 
485 
565 
450 
557 
384 
Not seen. 
416 



Vertical 

space of the 

gronp. 



85(f) 
195 
113 

64 
187 

68 
Not seen. 

80 



From the Mahoning westerly to the heads of ''Big Sandy," near Han- 
over Station, only a short space below No. 6 coal, is a bed of lime rock, 
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designated as the ''white limestone." This is not to be confounded with 
the white lime rock above the so-called No. 7 coal, on Yellow Creek. 

The connecting link between the Tuscarawas Valley series and that 
of Little Beaver, is the lime rocks Nos. 1 and 2, over the so-called coals 
Nos. 3 and 4. Above these beds the strata are far from regular or per- 
sistent, requiring further and closer examination. 

The profiles made by Prof. Stevenson, near Magnolia, in the north- 
west corner of Carroll county — by Prof. Newberry, at Mineral Point and 
Zoar Station, near the north-east corner ^of Tuscarawas county — ^by my- 
self, from Bolivar to Massillon, in Stark county, and by Prof. Andrews, 
in Sugar Creek valley, near the forks at Deardorf 's Mill, are so diverse, 
that they cannot as yet be made to fit each other. (See Figures 1 and 2.) 
The great puzzle of our system is, to determine where those beds 
which are lost, terminate, and where those which are nearly on the same 
horizon, come in. Nothing but exact physical wprk can determine those 
points, and- in many parts of the field such work is yet wanting. If the 
strata taper out on the line of their strike, they must also taper out on 
the direction of their dip, and therefore, in some instances, exist only as 
local patches. This feature of the Ohio series renders it one excption- 
aily difficult to survey. 

I find in the reports frequent allusions to the completeness and value 
of this survey. Here, in the midst of the series, is an area of at least five 
townships, occupying a valley twenty miles in length, embracing all the 
beds of the lower coal strata, open to inspection in hundreds of places, 
with all the materials for making iron in abundance. The valuable in- 
formation which the public may extract from all the reports relating to 
this region, might have been acquired by an active explorer in one day. 

The officers of the C, C, C. & S. Railroad Co. found so little had been 
done in this region, that it was necessary for the company to make a de- 
tailed survey for itself. Prof. Andrews, in the prosecution of this work, 
with the assistance of Mr. H. D. Dennis, and of W. Jones, the engineer, 
was unable to connect these beds with those of the valley of the Kil- 
buck on the west, or of the Tuscarawas on the east. An undiscovered 
horizon of blackband ore was brought to light by him, and a bed of coal, 
not noticed by the Survey. For these reasons, it becomes necessary to 
give something more than a general notice of this important mineral 
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region. The sandstones are not a reliable guide in determining the 
equivalency of strata; in truth, the more complete and exact our ex- 
plorations become, the more numerous and more perplexing these irreg- 
ularities appear. 
Until the third limestone was discovered by Prof. Andrews, in the 
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Sugar Creek valley, it did not seem possible that No. 6 could be per* 
sistent. By extending the white limestone of Columbiana county — the 
first one below No. 6 coal — to the westward, through Tuscarawas, the 
position of the report is strengthened. On that basis the place of No. 4 
coal and No. 2, or the ^' Putnam Hill limestone," must be changed in sev- 
eral of the sections. 

The Zoar section, which is a typical one for this region, and to which 
the lower coal series of the State has been forced to conform, does not 
show this lime- rock. (See profile No. 2.) Until it was oberved in the 
Sugar Creek valley, I did not feel sure of its existence west of Hanover, 
in Columbiana county, although there are fragments of it in the drift of 
Suffield, in Portage county. It is only for convenience and provision- 
ally that the terms bltie, gray, tind white are applied to the lower, middle, 
and upper limestones. All of them are, in places, blue ; all of them 
have coal beneath, and, generally, a show of iron ore above. 

Large quantities of shell and block ore have been mined, resting upon 
No. 2, or the "gray limestone" of the reports. This has also been con- 
founded with the white or No. 3. Its existence there, though unfortu- 
nate for the typical section of the State, sustains the theory of the report 
in regard to the general persistence of No. 6 coal seam. The Putnam 
Hill limestone is, however, thrown out of place in several cases by the 
better establishment of this coal. 

Where this is made typical among* the limestone beds, by Prof. An- 
drews, it is the first regular bed below Coals Nos. 5 and 6, between which 
there are no lime strata in that part of the State. 

Using the physical sections of Mr. Jones, I connect this bed with the 
upper one at Rowville, 4Sff A., and 71 feet below No. 6 coal, rising to the 
northward as far as Fisher's coal mine, where it is 538" A. The lower 
limestone coal at Avondale thus becomes No. 1 of the Ohio series, over 
No. 3 coal, and the middle one No. 3a. Above this. No. 36 coal is want- 
ing here. The bed of flint on this profile next below No. 5 coal is prob- 
ably local. In the valley of White Eyes Creek, according to Prof. An- 
drews, the Avondale profile holds good, with little variation. 

No. 4, of the report of 1870, is now regarded as No. 3a. No. 4 proper, 
is the second, or ^^gray limesUme^^ seam, a companion of No. 1, in both of 
which there is a lime-rock roof. From the valley of the Mahoning to 
that of the Tuscarawas, near Massillon, they are only twenty-five to 
thirty feet apart, very regular and conformable. The lime beds being 
the result of an action not merely sedimentary, but, like the iron ores, 
also of chemical segregation, in quiet waters will form in more perfect 
planes than the shale^ sand-rock, and coal strata. 
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On the west Bide of the south fork of Sugar Creek is the usual bed of 
sand-rock over Coal No. 6. On the east side of the same valley it is prin- 
cipally wanting, replaced by shale, in which are important beds of iron 
ore. Such irregularities in our deposits perplex the explorer, but should 
not surprise him, for this is one of the most uniform characters of the 
Ohio series. This fact should make him very cautious in deciding 
upon equivalents. 

The Deardorff sandstone overlying No. 3 coal, and its lime-rock, is 
easily traced from Justus Station to Beach City and Agnus Hill, and 
thence on both sides of the valley to school-house No. 7. Neither the 
Deardorflf sandstone, the limerock just above it, nor the coal bed a few 
feet higher, fall into proper relations with the beds named in the survey. 

The limerock, 38 feet above the Fisher coal, 538 feet above Lake Erie, 
is at the Shetlar mine, near Navarre, 542 feet, and 36 feet below Coal No. 5, 
Here No. 6 is 42 feet higher, overlaid by sandstone to the top of the hill, 
30 to 40 feet thick. At Agnus Hill No. 5 is worked at an elevation of 
575 feet. At Shetlar's it is heavier than No. 6. 

The Fisher bank, Weimar's, lower Agnus, Schrock's, and Nead's banks, 
with those in the same horizon, for convenience of description I have 
called No. 36. This coal is very regular in thickness, 3 to 3^ feet, easily 
wrought, lies above drainage, and is of mercantile value. As a part Qf 
the geological series, it must be regarded as local, covering a compara- 
tively small field. South of the summit it has not yet been found. It is 
highly probable, however, that the lime-rock No. 2 in the Avondale pro- 
file of Prof. Andrews is the same that crops out on Sugar Creek, 10 to 20 
feet below this coal. Here there is a coal bed underlying it, which I 
have called No 3a. 

On the west side of the valley No. 6 is well defined, from Wilmot to 
Shoup and Baker's mine, overlaid everywhere by a heavy sand-rock, 40 
to 60 feet in thickness, forming the surface of a high ridge, 640 to 660 
feet above Lake Erie. It is 3J to 5 feet thick, and has a very strong 
heating power. Following it southerly to Shanesville, Harman's, and 
Farmersville, it becomes more dry burning, and is a very bright black 
and handsome coal. No. 5 in this direction becomes less regular but is 
workable in several plages. 

In profile No. 4 I have represented the general structure of this region. 
Beds within two miles of the general course of the profile are projected 
on a vertical plane, which is placed near the line of the Tuscarawas 
Valley and the Beach City and the Coshocton Railways. It represents 
three beds of coal, and in places four, having a workable thickness. In 
no place is there less than one, and in many places three beds of limestone 
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above drainage. The iron ores are not represented. Along the highlands 
between Sugar Greek and the Tuscarawas, ore has been uncovered at 
numerous points from Navarre to Strasburg, principally over No. 2 lime- 
stone and No. 5 coal. These ore seams appear on both sides of the south 
fork of Sugar Creek, a^ far as Rowville, and some of the hills are high 
enough for those over No. 7 coal. 

The above table of elevations in the limestone group shows that the 
railway route from Canton, by Beach City to Rowville, is nearly on the 
line of bearing of the strata where they are approximately level. Lime- 
stone No. 3, at Navarre, is 566, a mile east of Beach City 536, Agnus Hill, 
551, Shanesville, 486, Rowville, 480. I have calculated the local dip of 
all the beds in the vicinity of this line, and find it to be south-easterly, 
but very slight, 12 to 15 feet per mile. The lower limestone, or No. 1, on 
a line due south from Greentown to Zoar, a distance of 25 miles, sinks 
from 455 to 300 feet, or 155 feet. From Rowville south the beds dip 
more rapidly. No. 6 coal, which is here 551, is at Avondale 447, a dif- 
ference of 104 feet in five miles. 

At Coshocton it is not well settled which of the beds is No. 6. At 
Trenton, 15 miles south, 70** east from Rowville, it is 336 feet, making 
a descent of 215 feet, equal to 14^ feet per mile. Over small spaces, when 
the local undulations are considered, the beds for mining purposes may 
be regarded as level, the best points for making entries to be determined 
by survey of each location. Here the number of seams of coal in the 
lower series is niney but of these only four are of merchantable value. 

Cleveland, Ohio, November 1, 1878. 
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Columbiana County, Qhio. 



ITS GEOLOGICAL STRUCTURE. 



BY COL. CHAS. WHITTLESEY. 



lo mv .ooBtributioDH published in 180^ 
before there bad been any reportH from the 
Second Ohio Survey, after oonstructiog a 
uumoer of triangles for dip in Mahoning 
and Trumbull counties in eoai seam No. 
1, I came to the conclusion that it it is per- 
iiiitent to the Ohio River, its depth at the 
mouth of Little Beaver below iow water, 
should be about 280 feet. In the Ohio Re- 
port of 1870 Prof. Newberry a.4sert<) that 
this bed lies beneath the valley of the Little 
Beaver from Ne«v Lisbon to tbe Ohio, a dis- 
tance of about 18 miles, wichin easy reach 
(or rainmg. It is ordinarily about 160 feet 
below iiur limestone, No.* 1, over No. 8 
coal, and according lo. the Ohio reports 
this lime stone and its coal is at the mouth 
of Little Beaver, near the Ohio line, 126 feet 
above low water, and therefore coal No. 1 
should be found at (84) thirty-four feet be- 
low the river bed. Mr. White, in the Fetin- 
sylvaiiia Reporc Q. Q., and Professor Lies- 
ley, tfiate with the utmost confidence, after 
great detailed examination, an«i after mak- 
ing about forty Jocal sectionti!, that Profes- 
sor Newbprry's No. 1 lime stoue is t e "/*?»•- 
ruflrtnoits" ot the Pennsylvania Reports, 
which is the same as the wbtte limestone at 
Lowell, Mahoning county, Ohio, and is 
within fifty feet below coal No. 6 of the 
Ohio Reports. In all his sections and re- 
ports, Professor Newberry correlates our 
white lime st/one, or No. 3 of our series, 
with the "Upper Freeoort lime stone" of 
Pennsylvania, which is nearly 250 feet 
above the Lowell lime sione. If Professor 
Lesley and his assistants are right, here is a 
discrepancy between ihe reports on two 
sides of the same line of over 200 feet, in- 
volving the existence or non-existence of 
three beds of coal. Professor Newberry 
failed to discover and to report upon the 
White or Lowell limestone, in the. Valley of 
the Tuscarawas. His typical Zoar Sec;tion 
has it not. In that, limestone No. 2 over 
coal No. 4 is made the equivalent of the 
Putnam Uill at Zanesville, the most lead- 
ing characteristic of which is, that it is the 
first lime stratum beneath coal No. 6. 
Probably the White limestone exists at 
Zoar, at its proper place, but eluded the 
search of the chief geologist. At Navarre, 



eight miles north of Zoar, I have a section 
taken by Mr. Jones with an eoginear's. 
level, in which all three of these limestpnes 
crop out in trie public road, in the same 
hiU. 

Coal No. I in the Warmington and Clarke 
shafts, a.bout two miles north of Navarre, 
ranges from 280 to 300 feet above Lake Srie, 
the canal being 854 feet. 

Limestone No. 1 or the. Zoar (blue) is 452 
feet A. L. £»,or about 160 feet above coal No. 
1 as usual. Limestone No. 2, the gray of 
our reports overl3'ing coal No. 4 is 478 feet 
A. L. E. or 26 feet above the blue. 

The white limestone is 565 feet A. or 87 
feet above the gray, and 113 feet above the 
blue. Coal No. 6 lies at an elevation of 
607 feet or 42 feet above the white lime- 
stone. I have constructed a profile from 
Navarre through Arter'ii mine, four miles 
north of New Lisbon in Columbiana county 
to Lowell on the Mahoning river near the 
State line, in order to connect the strata of 
the Tuscarawas Valley with those 
of the Pennsylvania reports. In the 
Valley ol the Little Beaver I 
did not see the white limestone 
next below No. 6, but in place of it is a blue 
limestone at the proper level, and which 
is doubtless geologically tde same. Col- 
or is of little value in identi- 
fying the limestone beds. They assume 
all colors at short distances. I think it 
would be better to drop the terms blue, 
gray and white, and call this group tbe 
Zoar, Navarre and Lowell limestones. 

In Pennsylvania the two lower are known 
as the lower and upper ** Mercer Lime- 
stones.'' The] white or upper one of our 
eroups: is ther<^ called the * 'ferruginous 
limestone,'' which is the name ot quite an- 
other stratum in Ohio. The terms **fen*u- 
ginous," ^'crinoidal'^ and ^'fossil if erous," ap 
plied to aiiy of these beds are unfortunate, 
and lead to confusion. 

The section of Protessor Lesley and Mr. 
White at LoM^ell, which is about N. 70 de- 
grees east 65 miios from Navarre, is almost 
identical, witU mine at the former place. 
Coal No. 1 at Mt. Nebo, less than two 
miles north of Lowell, lies 22^ feet A. L. E., 
and the Zoar lime stone at about 400,. mak-: 
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iug the intorval about 175 feet. Tlie Na- 
vari'f^ lime stone is about 30 feet above^ttie 
Zoar. 

The white or "ferruginous" of i-'euusyi- 
vtiuia, or the Lowoil lime stoue/ is 113 fuec 
ht<rhoi% or the same as at Navarre, and 
coal No. is about 50 feet higliei'. 

Am an intermediate section connecting 
thesH. 1 use that of Professor Newberry In 
the Vallev of Little Beaver near New Lis- 
bon Coal No. 6 at Arter's mine is 530 feet 
A. 1^. K This point is nearly east of Na- 
vaiTf about 32 miies, and being to the right 
uf th(^ line of beaiintr, thd beds are some- 
what lower. At ^rter's 1 did not 
set* the White or Lowell lime 
•irone, • but Fi'ofessor Newberry 

reports it to be about 25 feei below No. 6 
I'oal. The Zoai* limestone and ooal No. 3 
iie ti iihort distance down the valley at 394 
A. L. £., making the interval between the 
Lowell and the Zoar about 116 feet. The 
interval between ^o, 3 and No. 6 coal is 
here less than usual, or 13G feet. Usually 
the space between coals No. 1 and No. 6 is 
about 300 feet 

Mr. White traced the Lowell limestone 
by closely connected sections down the Ma- 
lionuig, ttie Big Beaver and the Ohio, to a 
point nearly opposite Industry, where it is 
ni tuJl thickness, with the usual fossils at 
I he U'vei of the river and about 100 feet I 
above Lake Erie. Its dip on this line is 
about 400 feelr, which is souch atiout 73t ('^~ I 
j^reos east, distance 30 miles from Lowell; \ 
or at the rate of about 18 1-3 feet ; 
per mile. My best calculations for dip in 
the Valley of the Mahoning gave for No. 1 j 
i^oal, South 22 degrees. East 14 feet per mile. 
Assummg thar. Mr. White is correct in tix- 
iog the Lowell lime stone at the mouch of 
Little Beaver, a few miles below Industry, | 
at. 133 feet above the laku. which differs on- ' 
ly 7 teet^from Professor Newberry's, place of , 
No. 3 coal and its lime stone cover, 1 now 
construct a triangle for dip, by passing a 
plane through this lime stone at Lowell, at 
the month of Little Beaver, and at Arter's, > 
fom' miles North of New Lisbon. The i 
sides are 20 to 28 miles each and the result ' 
is for dip, ISouth 50 degrees. East lo}4 ^^et 
pel' mile. If the Pennsylvania geologists 
ar<» right and they have done good local 
work and speak with absolute confidence ; j 
the position of coal No. 1 on the Ohio shotild i 
be 280 to 300 feet below their Lowell lime i 
stone, or 240 to 260 feet below the Ohio. 

Turning in the ether direction and look> 
ing through Souihern Columbiana county, ! 
I am not able, as yet, to identify there the I 
Preeport coals and limestone, which are | 
nearly 250 feet higher than the Lowell lime- ! 
stone. The next limerock in our series is ! 
more than SOO feet higher, which carries it 
into the soKuilled barren measures. 

This is the ''crinoidaP of the Ohio 
Reports. Between Little Beaver and 
Yellow Ci*eek there is a manifest change in 
the stratification, not the result of upheav- 
als or undulations, but of irregular deposi- 
tion. I hope the Pennsylvania geologists 

wiU inrade Ohio still farther, and contmue 



thoir local sectioos down the Ohio and up 
Yellow Ci-eek. At present eTer3-thing is Id 
confusion there. From Canton, in Btark 
county, Ohio, we have reliable physical 
proilles, tlirough Navarre and the Sugar 
Creek Valley, over the Rowviile 
Summit to CoshoctoiL Near Uowvilie the 
upper or white limestone is well exposed, 
but at a little greater distance below No. tt 
coal than tlie white in Columbiana, and U 
may be local. The color is changeable, and 
is due to variable pjvportions of protoxide 
and oroto-carbonate of iron. The tlrst 
lime rock below coal No. G at Coshocton is 
black, which, however, 1 am «Oid cal- 
cines to white. Its dark color is prol>al>ly 
due to bitumen. This indicates a iMinnec- 
tioQ with thft Putnam Hill limestone at 
Zanesville. but this is .still to be demon- 
Mtrated. in case the Lowell limestone ran 
be shown to be continuous from Navarre to 
Coshocton and thence to Zanesville, the 
Ohio geology becomes much simplified, and 
the continuity of No. noal will be estab- 
lished from the Pennsylvania line to the 
Hocking Valley. 

Looking over the entire line ot outcrop 
from Rowville in the west part of Ta«*!ara- 
wds county northerly and easterly 
through 8tark, Columbiana and Mahoning 
counties, there must be breaks m the Lowell 
limestone or in coal No. 5. According tn 
the btate Oe»»logiRt, The White or Lowell 
limestone at Achor on the State line, at 
Elkton. in the Valley of Little Heaver, at 
New Lisbon and Arter's mine. lienafMnHf No. 
5 coal. AcLMjrding to Professors Held and 
Stevenson, it is the same in the valleys of 
big Bandy and Connottou. 

On the Tascarawas Professor Newberry 
did not find the Lowell limestone. At Na- 
varre. Shetlars, Agnus Hill. Dundee, 
bhanesville and Rowville, a distanc;; to the 
southwest oi' thirty miles, the tirst lime- 
stone beiow No. coal is also below No. 5 

All the field work and the reports relating 
to Columbiana, Stark and Tuscarawas 
counties, covering a period of ten ^ears, 
was executed by the State Oeoiogist in 
person. 

I have shown heretofore that what 
pertains to Tuscarawas county is so er- 
roneous and defective that it requires im- 
mediate revision. I >iave repeatedly made 
the same ciiticisms upon the offlotal sur- 
vey ot Columbiana county. In both coun- 
ties strata are omitied, and others mis- 
E laced. It is to the people of the Valley of 
little Beaver ami oLb.irs who are interesteil 
in its mines no small matter whether coal 
No. 1 is eighty or t wo hundred and fif t}' 
feet below drainage. If the Pennsylvania 
geologists are right t jey have done an ac- 
ceptable service to Oiio in contacting what 
I conceive to be ' grot s faults in the Ohio 
survey. If they are ight, instead of coal 
No. 3 and its limestoie with coal No. 4 and 
its limestone, lying h gb in the hills at the 
mouth of Little Bea^ er, they are tioth be- 
neath the bed of the ' 3hio River. 

Cleveland, February 1, 1880. 
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